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(57) Abstract 

The invention relates to compounds of general formula (I), their optically 
active isomers and salts wherein Ar «= alycyclic. aromatic or one or more I v " J 

heteroatom containing heterocyclic moiety, optionally substituted by one or -C^N* gTOUp 

more alkoxy-, methylencdioxy-, alky!-, halogen-, haloalkyl-, or nitro-group 
and/or condensed with a benzene ring; R', = independently H, alkyl, 

alkenyl, haloalkyl, phenyl, substituted phenyl, cycloalkyl. R^, R"* = independently H, alkyl. alkenyl. haloalkyl, phenyl, substituted phenyl, 
cycloalkyl, or R3, R^ are together -O. Y - C; PO. or YR^R^ together (a) group; X - -0-; -NRi^-, R^ = H, alkyl, phenyl, substituded phenyl; 
R'<^ - H, alkyl; R5, R6, R7. R8 are independently H, alkyl, alkenyl. haloalkyl, or Ar-(CR'R2)m-(YR^R^)n-X- fomi together a carboximi'de 
group; E = H. halogen, methyl; m - 0. 1. 2; n = 0. i; o = 0, 1, 2; p = 0. I. 2, with the proviso, that the sum of the atoms or groups of 
the ;(CR«R2)^-(CR3r%-X-(CR5r6)o-(CR7r8)p bridge skeleton is 3 and the -C^C-E skeleton forms with the atoms of the bridge a linear 
chain, consisting of 6 atoms ending preferably in a methyl group, funhermore with the proviso, that if Ar stands for a naphthyl group, Y 
means C-atom. X means O-atom, R^ and R^ together cannot mean «0. The compounds of general formula (I) according to the invention 
can be applied as active ingrediems of pesticide, preferably arthropod icidc compositions, and as sytiergists of other arthropod icide active 
ingredients. 
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PESTICIDE COMPOUNDS, CONfPOSITIONS AND PROCESS FOR THE PREPARATION THEREOF 



This invention relates to alkynyi pesticide compounds of the general formula L. 
pcslicidc compositions containing the active ingredients of general formula I.. 
5 furthermore the pesticide synergists of general formula I., and synergized 
pesticide compositions with known pesticide active ingredients, and the process 
lor the preparation thereof. 

In general formula I the substitucnts have the following meanings: 
10 Ar = an aly cyclic-, aromatic-, or one or more heteroatom containing heterocyclic 
moiety, optionally substituted by one or more alkoxy, methylenedioxy, alkyl, 
halogen, haloalkyl or nitro group, and/or condensed with a benzene ring, 
R', r2 = independently hydrogen, alkyl, alkenyl, haloalkyl, phenyl, substituted 
phenyl, cycloalkyl, 

15 R^, R^ = independently hydrogen, alkyl, alkenyl, haloalkyl, phenyl, substituted 
phenyl, cycloalkyl, or 
r3, r4 are together =0; 
Y= C, =PO, or 

r9 

20 YR3r4 forni together a -C=N- group; 

X = -Os -NRlO.; 

r9 = hydrogen, alkyl, phenyl, substituted phenyl; 
R'O = hydrogen, alkyl; 
R-'>, r6, r7, r8 

arc independently hydrogen, alkyl, alkenyl, haloalkyl, or 
25 Ar-(CR ' r2),„-( YR3R'*)„-X- form together a carboximiUc group; 

E = hydrogen, halogen, melhyi; 

m = 0, 1,2; 

n = 0, I; 

0 = 0, 1,2; 
30 p = 0,1,2, 

SUBSTITUTE SHEET (RULE 26) 
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with the proviso that the sum of the atoms or groups of the bridge -(CRlR2)pp- 
(CR3r4)^,X-(CR-^r6)o,(CR7r8)p 3 and the «C=C-E sceleion with the 
5 atoms of the bridge forms a linear chain, consisting of 6 atoms ending favorably 
in a methyl group, 

ftirthermore with the proviso that if Ar is naphthyl group. Y means C-aiom. X 
means O-atom. r3 and R"* together can not mean =0 . 

The invention includes funhermore the salts and the optically active isomers of 
10 the compounds of general formula I. 

Narrower groups within compounds of general formula I. are representated by 
the compounds of general formula lA, IB, IC, ID, IE, IF, their sahs and optically 
active isomers, where the meanings of the substituents are the same, as defined 
above. 

15 

Favourable representatives of the compounds of general formula I. are: 

1- naphthyl-methyl 2-butynyl ether, 

2- propyny 1- 1 ,3-benzodioxol-5-carboxy late, 
l-[(2-but\'nyloxy)-ethyl]-3,4-dimethoxybenzene. 

20 2,6-dichloro- 1 -(2-butyny loxymethyl)benzene, 

1- [l-(2-but\'nyloxy)propyl]naphthalene, 
R-(+)-2-[ I -( 2-butynyloxy)ethyl]naphthalene, 
5-[(but-2-ynyloxy)methyl]-l,3-benzodioxole, 
5-[2-methyl-l«(2-butynyloxy)propyl]-l,3-benzodioxole, 

25 5-[(but-2-ynyloxy)phenylmethyl]-l,3-benzodioxole, 

2- [(2-butyny loxy )methy 1]- 1 ,4-benzodioxane. 
2.3-dihydrO'-2.2-dimethyl-7-(3-pentyloxy)benzoftiran 

In the term Ar the aromatic group is favourably phenyl or naphthyl group. 
30 Ar as a heterocyclic moiety may contain one or more O, S, N heteroatoms, it 
may favourably represent benzodioxole-, benzodioxane-. 2-benzoturan-, 7- 
benzofuran-moieties. 
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The alicyclic group may favourably be condensed with a benzene ring, thus for 
instance may represent indane group, or l,2,3.4-tetrahydronaphthyl group. The 
carboximide group may favourably represent phthalimide moiety. 
The aromatic, heterocyclic and alicyclic Ar groups are optionally substituted by 
5 C,.4 alkoxy-. methylenedioxy-.C,., alkyl-. halogen-. C,.4 haloalkyi- or niiro 
group. 

Compounds which are non-toxic, or only slightly toxic alone, but given together 
with a pesticide, preferably arthropodicide agent they enhance markedly the 
potency of the latter, are called synergists. These materials may in principe act 
in several ways, however they exert their effect decisively by blocking the 
metabolism of the active substance. Metabolism may proceed via oxidative, 
hydrolytic, conjugative and absorption reactions and by the variations thereof. 
At present there is no unambiguos example for a synergist acting at the receptor 
1 .5 level, neither do they play an important role in the praxis. 

The synergistic potency e.g. in the case of insecticides is characterized by the 
so-called SR synergist ratio which is given as follows: 

^^SOinsecticide 
SR50 = 

20 ^^SOinsecticide + synergist 

The more the SR50 value differs from 1. the higher is the synergistic potency. 
The use of synergists in arthropodicidal preparations is ver>' attractive, since 
they afford a possibility to come out with new preparations with practically all 
25 representatives of the area. These new preparations, compared to the previous 
ones, promise to be less expensive, less toxic, more selective, encountering less 
environmental hazard, suppressing the evolution of resistance, and being active 
also on strains which already evolved resistance. 

Following the discovery of synergists and the reveal of their mode of action, a 
30 wide-range research and development work started from the mid 60-ies till the 
late 70-ies to work out new synergists. This research, however resulted only a 
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few molecules which really attained application (at present the number of the 
registered insecticide synergists is less than 10). These compounds are of basic 
scientific importance in the research of resistance (K. F. Raffa and T. M. 
Priester. J. Agric. EntomoL, 2(1), 27-45, (1985)), however, there are only 2-3 
5 molecules listed as products in the Pesticide Manual, and only two materials 
(PBO. MGK264) which are actually on the market. The field application has 
been restricted by several factors: it is not easy to find a chemical tool which can 
be used selectively and safely, and the cost/effectiveness ratio of which is 
competitive with that of the active ingredient. To apply a synergist 
10 economically, it must be highly potent, it must act at small doses (not exceeding 
the original dose of the active ingredient). 

On the basis of their chemical structures the presently known arthropodicide 
synergistic compounds may be divided into the following groups: 
### L3-methylenedioxyphenyl (MDP) derivatives 
1 5 ### O-2-propyny 1 and propynyl-homologues and their derivatives (ethers, oxim- 
ethers, esters) 
### N-alkyI derivatives 
### phosphor esters 

### other derivatives e.g. thiocyanates, polyhaio ethers etc. 

20 The compounds may also be divided into groups on the basis of their target of 
attack [K. F. Raffa and T. M. Priester, J. Agric. EntomoL. 2(1), 27-45, (1985)], 
but this grouping is rather theoretical, less exact, first of all because the actual 
metabolic processes are not fully known. The metabolism of most of the 
compounds proceeds consecutively, but may also proceed simultaneously, and 

25 may follow several mechanisms, thus the division is less informative, even if we 
consider the first step of the cascade degradation as the decisive step. 

For the metabolic degradation of most arthropodicides first of all the oxigenaze 
system is responsible. It is agreed in the literature that the compounds of this 
30 group exert their activity basically by blocking the cytochrome P-450 enzyme of 
the microsomal oxidation system [John E. Cassida, J. Agr Food Chem,, 18(5), 
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753-772, (1970), R. M. Sacher, R. L. Metcalf and T. R. Fukuto: J. Agr. Food 
Chem., I6(5h 779-786, (1968)]. The enzymes forming the structurally 
analogous group of so-called isoenzymes constitute the major part of the 
detoxificaton system of the organisms [Ortiz de Monteilano, P. R.. Ed. 
5 Cytochrome P'450: Structure Mech. and Biochem., Plenum New York, ( 1986)]. 
They perform detoxification via mono-oxigenation of the substrate, producing a 
more polar product, which possibly after fiirther transformations can be 
eliminated by the organism. The system degrades ver\' different structures by the 
same way. Therefore they are also designated as Mixed Function Oxigenazes 
10 (MFO) and Polysubstrate Monooxigenazes (PSMO). 



On that basis one could expect that the surface of the enzv me is aspecific for the 
synergist, too. Quite the contrar\% we have found that the compounds may be 
optimized. 

15 For the isolation and testing of the Cytochrome P-450 enzymes of insects there 
are standard methods available [J. G. Scott and S. S. T. Lee; Arch, Insect 
Biochem. and Phys.^ 24, 1-19, (1993)], The enzymes of various species may 
show great similarities, but they may also differ significantly from each other. 
The synergists known from the literature and investigated by us belong to the 

20 group of O-2-propynyl, and propynyl-homologues and their derivatives (ethers, 
oxim-ethers, esters). As shown by the literature they exhibit different potency 
for the different species, which means that the oxidation capacity of the species 
varies to a certain extent. This is the reason for the high insect/mammal 
selectivity and synergist selectivity, characteristic for that group of compounds. 

Z5 These selectivities, which cannot be directly explained by the above mode of 
action, are the bases of the development and safe application. On the other hand 
this is the reason why these compounds have not became commercially 
available. For all the compounds of the group prepared and evaluated so far we 
can tell, in general, that their effect was exlusively bound to the propynyl side- 
chain, this chain has been substituted in the allylic position by various aryl rings 
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mainly through an oxygen atom. The compounds known as yet may be divided 
into the following groups: 

### Phenyl propargyl ethers [Fellig et. al.. J. Agr. Food C hem.. 18(5), 78. 



5 ### Benzy l propargyl ethers [Ciba Geigy. Ger. Offen. 2 235 005 ( 1972)J 
### Benzaldoxime propargyl ethers [Ciba Geigy. Ger. Offen, 2 016 190 



### Naphthoic acid propargyl esters [Hoffman-La Roche. Beig. Patent. 
867 849 (1978)] 

10 ### Alkynylphthalimides [FMC, Ger. Patent, 1 217 693 (1966)] 

### Phenylphosphonic acid propargyl esters [Niagara Chem. Div., FMC 

Corp.. Technical Data Sheet on NIA 16824, ( 1968)] 
The first two groups are sub-divided into further groups owing to the high 
variability of the aromatic group and its substituents. Thus, there are known 

15 naphthyl propargyl ethers [Hoffman-La Roche, US 3 362 871 (1968): Ciba 
Geigy, Ger. Offen. 2 100 325 (1971)], 

4-hydroxyquinoline propargyl ethers [Alkaloida, HU 210 557, (1992)], 
methylenedioxybenzyl propargyl ethers [Sumitomo. JP, 03 01177, (1973)] and 
alfa-substituted methylenedioxybenzyl propargyl ethers [Sumitomo. JP, 

20 61 24585, 61 24586 (1986)]. 

In a study about naphthyl propynyl ethers it has been concluded that butynyl 
ethers, first of all 3-butynyl ethers are more potent than the analogous propargyl 
and pentynyl ethers [R. M. Sacher et. al., J. Agr. Food Chem.. 16, 779-786, 
(1968)]. Interestingly, however there was no continuation of that work, the 

25 discovery has not been patented, either. Detailed analysis of the literature data 
suggest, that the propynyl side-chain cannot be replaced by homologous chains, 
since the publications and patents relate further on to propargyl derivatives. 
In order to clear this contraversion we have prepared the compounds in 
question, and found that in contrast to what was disclosed in the literature, the 2- 

30 butynyl derivative (the one ending in a methyl group) is more potent than the 3- 
butynyl derivative; the alpha-isomers are more potent than the analogous beta- 



(1970)] 



(1970)] 
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isomers: and the 3-pentynyl derivative is more potent than the 2-butynyl 
derivative. These data suit well in our theory, and the data given in the literature 
might be the reason why this direction was not followed by others. 
Similarily. there is a coniraversion regarding the activity of the 4- 
5 pentynyiphthaiimide derivatives: although they proved to be potent synergists of 
allethrin, they antagonized with pyrethrin [H. Jaffe. J. L. Neumeyer, J, Med, 
Chem., 13, 901, (1970)]. In these structures again, the alkynyl chain ends in 
triple bond. The hy bride variations of these structures, namely the N-alkyloxy- 
O-propargyl-phthalimides have also been prepared, here again the triple bond is 

10 in terminal position [Sumitomo, NL 6 600 916 (1966)]. 

To sum up. the most active representatives of the group, although on some tests 
exhibited outstanding activity, and were superior regarding their synergist/active 
ingredient ratio [D. J. Henessy, Biochemical Toxicology^ of Insecticides. Ed,, R. 
D, O'Brian & I. Vamamoto, Academic Press, 105-1 14, (1970)], have never been 

15 applied in the praxis. This has several reasons: their activity did not reach the 
potency of earlier, well-established derivatives, they exhibited activit>' only in a 
narrow range, their potency was highly species-dependent, and within one 
species it depended greatly on the "strength" of the individual. Their safe and 
broad application was not therefore ensured. 
20 The alkynyl compounds listed above are all derivatives of a common optimal 
structure, but the authors did not realize the relationships, and have not prepared 
the most active representatives, alloying and improving the advantages of these 
groups of compounds. 

We have experimentally tested, compared and analysed the biological effect of 
25 the known compounds, as well as that of the nev/ derivatives prepared by us, 
and revealed the structural element which is responsible for the effect. On that 
basis we have prepared new compounds which surpass significantly the activity 
of the earlier ones and combine those properties which ensure effectiveness on 
more species and with more known active ingredients. 
30 The integral part of the present invention is the discovery, that in the optimal 
compounds the carrier of the activity is a triple bond of an alkynyl structure with 
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an electron-rich Ar ring, which is connected to the triple bond through a mobile 
bridge consisting of three atoms. The atoms of the bridge are variable, and may 
have substituents, and so is the ring. To enhance the activity' it is favourable to 
introduce lipophilic and electron-rich atoms and substituems. Thus the atoms of 
5 the bridge may be -besides of carbon atoms- oxigen, sulphur, nitrogen, and 
phosphor heteroaioms. These atoms may be linked through single or multiple 
bonds to each other and optionally with ftirther substituents containing the 
above heteroatoms they may be substituted to further functional groups or 
derivatives. The atoms may be replaced by each other. The first element of the 

10 bridge may with its substituent form a ring, which may be attached to the 
aromatic ring, and thus may be part of the electron-rich moiet>'. Into the ring, 
linked to the bridge, heteroatoms, as listed above, may also be incorporated, and 
the effect may be further enhanced by the introduction of alkoxy, halogen, alkyl, 
haloalkyl or nitro substituents. The ring may be 5-, 6-. or 7-membered and may 

15 be condensed with a further ring, which is built according to the above 
principles, and may incorporate the first element of the bridge. Compounds in 
which the acetylenic hydrogen of the alkynyl side-chain is replaced by a methyl 
group exhibit higher activity than the the analogues with terminal triple bond. 
Keeping these rules we can carry out new substitutions by which we can modify 

20 the character of the compounds, according to the demand (lipophilicity, 
translaminarity, systemiciry, etc.) of the application area. 

Of the isomers of optically active compounds. e.g. 
a-methyl-substituted benzyl derivatives, the R(+)enantiomers are more potent 
25 than the S(-)enantiomers. The difference between the activities of the isomers is 
growing with an enhancing activity of the racemic mixture. 

The compounds developed by us are new, they are characterized by outstanding 
mammal/insect selectivity and high potency, exerted at low dose related to the 
30 active ingredient. This is attributed to the outstanding high receptor affinity of 
our compounds. In comparative experiments the indices of our compounds 
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highly surpassed those of earlier known synergists for active ingredients, whose 
metabolism is based on microsomal oxidation. This high activity and selectivity 
were also demonstrated in field studies conducted on small plots. The 
compounds did not show fito-toxicit>', they did not separate from the active 
5 ingredients, their physico-chemical parameters fitted well with those of the 
active ingredient. Through these features the dose/efficacy/cost value, which 
earlier hindered the application, could favourably be modified and the 
application became possible. 

With the active substances of general formula I the effect of the following 
10 known arthropodicide active ingredients may favourably be synergized: 
Acetamide derivatives: e.g. oxamyl; 

Benzoylurea compounds: e.g. flucycloxuron. hexaflumuron. teflubenzuron, 
triflumuron; 

Benzoylurea like IGR compounds; 
15 Bicycloheptadien compounds: e.g. heptenophos; 

Cross-bridged diphenyl compounds: e.g. etofenprox. bromopropylate. 
methoxycholor, temephos. tetradifon; 

Carbamates: e.g. aminocarb, aldicarb, aldoxycarb, asulam, bendiocarb, 
benfuracarb. carbaryl, carbetamide, carboftiran, carbosulfan. diethofencarb, 
20 dioxacarb. ethiofencarb. fenobucarb, fenoxycarb, furathiocarb, isoprocarb, 
methomyl. oxamyl, pirimicarb (pirimor), propoxur. thiodicarb. thiofanox, 
xylylcarb; 

Carbamoyloxime derivatives: e.g. alanycarb, butocarboxim; 
Cyclodienes: e.g. aldrin. chlordane, endosulfan. heptachlor: 
25 Diazoles: fipronil: 

Hydrazides: RH 5992. RH 5849, CGA 215*944; 
Nereistoxin analogues: pi. bensultap; 
Nitroimidazoiidynylenamines: e.g. imidacloprid; 

Organophosphor compounds e.g. quinalphos. diazinon. phosalone, dimethoate, 
30 azinphos-methyl, 

Organotin compounds e.g. azocyclotin. cyhexatin. fenbutatin oxide SSI-121; 
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10 



15 



20 



25 



Phenoxy compounds: e.g. diafenthiuron; 
Pyrazoles: e.g. pyrazophos; 

Pyrethroides: e.g. ailethrin, bioallethrin (esbol), acrinathrin. fenvalerate, 
empenthrin. prallethrin, resmethrin. MTI-800. flutenprox. permethrin. 
tetramethrin. cypermethrin and their isomers and isomer-combinations: 
Pyridazinones: e.g. pyridaben; 
Pyridine derivatives: e.g. chiorpyriphos: 

Pyrimidine derivatives: e.g. pyrimiphos-ethyl, pyrimiphos-methyl: 

Pyrroles: e.g. AC 303-t. 630; 

Quinazolines: e.g. fenazaquin; 

Terpenoid derivatives: e.g. methoprene; 

Tetrazines: e.g. clofentezine. SzI-121 (flufenzin); 

Thiadiazines: e.g. buprofezin; 

Thiazolidin: pi. hexythiazox; 

Triazoles: pi. isazophos. RH 7988: 

Chlorinated hydrocarbons: lindane: 

Macrocyclic lactones; 

Tebufenpyrad; 

Fenpyroxymate; 

Triazamate: 

The above known active ingredients are described in the 8th and 10th Edition of 
the Pesticide Manual, European Patent Application No. 0635499 (SZI-I21), 
A.G.Chem.Nevv Compound review vol. 11(1993) and ACS Symposium Series 
504 p. 272. respectively. 

Compounds of the general formula I can be most preferably used to synergize 
the effect of carbamates preferably carbofiiran. 

We have found that the compounds have dual action, they are superior 
synergists of arthropodicide active ingredients, and they also hinder the 
individual grows of arthropoda through an effect impeding the biosynthesis of 
ecdison, a material, playing key role in the growth of arthropoda. There is thus 
an unambiguous relationship between the synergistic- and the individual 
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growth-hindering activities. This latter effect, beside the outstanding 
metabolism-blocking activity of the compounds, is also a consequence of the 
fact, that these materals, in contrast to the other, earlier known families of 
compounds, practically do not degrade, or degrade only extremely slowly in the 
organism of the arthropoda. Thus, when applied alone, at a long run. depending 
on the periods of the endocrin regulation, they are able to block the hormon 
synthesis and hinder the degradation of the endo and exo-biotica. Due to the 
toxines accumulating in the organism, the individuals become incapable of 
living, they do not eat. the production of eggs deminishes. and the reproduction 
10 stops. 

Beside these enhanced activities, the toxicit>' values of the compounds on 
mammals did not increase. This can be attributed to the differences in the 
electrode potencial values of microsomal oxidation systems for mammals and 
for arthropoda. Whereas the oxidation potential values of the higher-order 
1 5 organisms are high, and therefore they are able to beat the electron-barrier of the 
complexed synergists, the oxidation system of the arthropoda, with its small 
potential, is not capable to oxidate, and by this to remove the complexed 
molecule from the surface of the enzyme, causing the paralysis of the system. 
This is the reason why the compounds can be applied safely and selectively. The 

20 over-average fast degradation and excretion of the compounds from mammalia, 
owing to their high enzyme activity and fast enzyme binding, ensure . in contrast 
to the arthropoda. that these materials do not enhance the effect of biotics found 
or taken up by the mammalian organism, and therefore they are safe. 
The effect was demonstrated by us on various arthropode species. Applied 

25 aione. or as a synergist, the compounds were active on insects, plant-louses and 
also on acari. In the light of the above, this fact refers again to the qualitatively 
different detoxification system of the mammals. 

A very valuable advantage of our compounds is that on applying them to 
species, which already evolved resistance, the toxic dose could be reduced 
30 below the original dose of the known active ingredient (measured on susceptible 
strains). This has not been experienced with other synergists. This makes 
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possible the safe and effective management of resistent populations, complying 
with the modem regulations. 

Beside the expected advantages mentioned above (they make possible to 
develope tools which are less expensive, less toxic on mammals, selective, and 
5 can suppress resistance) with the help of these compounds a number of well- 
established active ingredients can be renewed, the market of which has fallen 
back in the past years, because resistance evolved against them. (Carbofiiran, 
Quinalphos, Cartap, Methomyl). Our compounds create new application and 
market possibilities, since they enhance the potency of less active materials 
10 (Resmethrin, Bioallethrin, Pirimicarb etc.) to the level of the most active 
compounds, without increasing their toxicit>\ PBO. which is on the market in 
big lots, but -with natural resources running low- at increasing price, and which 
is drawing back because of its suspected tumor provoking effect, may also be 
replaced with the help of our compounds. 

15 

The preparation of the compounds of general formula I varies depending on the 
different groups of compounds, and can be carried out by the chemical methods, 
characteristic for the preparation of these groups. 
Thus 

20 a.) for the preparation of compounds of general formula lA, where An r2, 
r5, r6 r7^r8, y, E. m. o, and p, have the same meaning as defined above, 
compounds of general formula II and III are reacted wherin Ar, R^, r2, R^, r6, 
R^, R8-, Y, E, m, o. and p, have the same meaning as defined above, A and B 
are groups, suitable to form ester bond. 

25 

b.) for the preparation of compounds of general formula IB, wherein Ar. R^ 
R2, r5, r6. r7^ r8. rIO^ y, E, m, o, and p, have the same meaning as defined 
above, 

compounds of general formula IV and V are reacted, wherein Ar, R^, R-, R^, 
30 r6, r7, r8,^ y, E, m, o, and p, have the same meaning as defined above, and C 
and D stand for groups, suitable to form amide bond. 
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c.) for the preparation of compounds ofgeneral formula IC, wherein Ar, RK 
R''', r7, r8, £^ in o, and p, have the same meaning as defined above, r3 
and R^ independently mean H, alkyK alkenyl, haloalkyl, phenyl, substituted 
phenyl. 

compounds ofgeneral formula VI and VII are reacted, wherein Ar. rK R-. 
R^. r6 r7. r8. m. n, o, and p^ have the same meaning as defined above, R-^ 
and R4 may independently mean H, alkyl, alkenyl, haloalkyl, phenyl, substituted 
phenyl. F and G stand for groups, suitable to form ether bond. 



10 d.) for the preparation of compounds of general formula ID, wherein Ar- 
(CRIr2)j^-(CR2r4)j^.N- stands for caboximide group, r5, r6, r7^ r8^ 
and p. have the same meaning as defined above, 

the carboximide of general formula VIII is reacted with the compounds of 
general formula IX, wherein r5, r6^ r7^ e, o, and p, have the same 
15 meaning as defined above and Lg stands for a leaving group, 

e,) for the preparation of compounds of general formula IE, wherein Ar, R^, r2, 
r3, r4, r5^ r6 r7^ r8. RIO^ E, m, n, o. and p, have the same meaning as 
defined above, 

20 compounds of general formula X and XI are reacted, wherein Ar, rK R^, r3, 
R^, r5, r6^ r7^ r8., e, m, n, o, and p, have the same meaning as defined above. 
H and I stand for a group, suitable to form a 
-N- 

RlG 

25 group, wherein r1 0, has the same meaning as defined above. 



f.) for the preparation of compounds of general formula IF, wherein Ar, R^. R2, 
R'"^, r6, r7. r8, r9 e, m. o. and p, have the same meaning as defined above, 
compounds ofgeneral formula XII and IX are reacted, wherein Ar, RL r2, 
30 r5, r6^ r7^ r8^ r9^ e, m, n, o, and p, have the same meaning as defined above, 
and Lg stands for a leaving group, and 
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if desired, the compound of general formula I can be transformed into its salts, 
or may be liberated from its salts and, if desired, the optically active isomers 
can be separated. 

5 

To prepare the compounds of general formula I advantageously: 
a.) The acyl halide of general formula II is reacted with the alkynol of general 
formula III, or the carboxylic acid of general formula II is reacted with the 
alkynyl halogenide of general formula III, in the presence of an acid binding 
1 0 agent, or 

the carboxylic acid of general formula II is reacted with the alkynol of general 
formula III in the presence of an activator, preferably diethyl azodicarboxylale 
and triphenylphosphine or dicyclohexylcarbodiimide and an acidic catalyst, 

15 b.) The acyl halide of general formula II is reacted with the primary or 
secondar>' alkynylamine of general formula V, or the carboxamide of general 
formula IV is reacted with the alkynyl halogenide of general formula V, 
optionally in the presence of an acid-binding agent, 

20 c.) The alcohol of general formula VI is reacted with the alkynyl halogenide of 
general formula VII, or the halogenide of general formula VI is reacted with the 
alkynol of general formula VII in the presence of a base, or the alcohol of 
general formula VI and the alkynol of general formula VII are reacted in the 
presence of an activator, preferably diethyl azodicarboxylate and 

25 triphenylphosphine or dicyclohexylcarbodiimide and an acidic catalyst, 

d.) The carboximide of general formula VIII is reacted in the presence of a base 
with the alkynyl halogenide or -mesylate, -tosylate, -trifluoroacetate of 
general formula IX, or 

30 
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e. ) The secondary amine of general formula X is reacted with the alkynyl 
halogenide of general formula XL or the halogenide of general fomiula X is 
reacted with the secondar>' amine of general formula XI in the presence of a 
base, or 

f. ) The aldoxime or ketoxime of general formula XII is reacted in the presence 
of a base with the alkynyl halogenide or -mesylate, -tosylate. -trifluoroacetate of 
General formula IX. 



10 The compounds prepared and claimed by us are new. they are not disclosed in 
the literature. Their structures have been elucidated after purification, purity was 
checked by TLC and GC methods. The molecular formula of the compounds 
was proven by elementar>' analysis, and the structures were unequivocally 
supported by IR, IH- and 13C-NMR measurements. 

15 

The materials can be formulated as independent compositions or in admixture 
with other known arthropodicide active ingredients, and according to the 
application goal known carriers and other auxiliary materials may be used. Thus, 
by methods known per se. emulsion concentrates, microemulsions, dusters, 
20 aerosols, vaporators and smokers may be prepared. [Rhone Poulenc-Geronazzo: 
Surfactant and Specialities for Plant Protection. Application Manual (1994), 
ICI: Surfactants. Application Manual (1992)]. 

In the course of the application the preparation containing the compound of 
25 general formula I and the preparation containing the known active ingredients(s) 
can be used one after the other or by making a tank-mixture of them. 

To demonstrate the scope of our invention we present the following examples, 
without limiting the scope to the examples. 

30 
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Examples for preparation: 

Purity of the compounds was checked by TLC and GC methods: (CP 9000, CP- 
SIL-5CB, 60 m x 0.53 fim, 5 ml/min No,, FID. 220°C). As shown by these 
5 methods all compounds had purity over 95%. Structure of the materials was 
supported by IR, IH and C13-NMR measurements, molecular formulae were 
proven by elementary analysis. 

1 . Alkynyl esters 

10 

General procedure 

A. ) 

The appropriate alkynyl alcohole was dissolved in dry benzene, pyridine was 
15 added and the mixture was cooled to O-S^C. To this mixture the acyl chloride 
was added at a rate that the inner temperature does not exceed 5^C. The reaction 
mixture was stirred at room temperature overnight, the precipitated pyridinium 
hydrochloride was filtered off. The filtrate was neutralized with hydrogen 
chloride solution, then washed subsequently with water and saturated sodium 
20 chloride solution, dried on MgS04 and evaporated. The raw material was 
purified by chromatography. 

B. ) 

6 mmol of the acide were dissolved in 20 ml of dry THF and LO g (6 mmol) of 
diethyl azodicarboxylate (DEAD) were added. The mixture was cooled on an 
25 ice-water bath, and the solution of 10 mmol of the alkynol and L6 g (6 mmol) of 
iriphenylphosphine in 10 ml of THF was added. The characteristic orange 
colour of the DEAD gradually disappeared. The solution was stirred at room 
temperature overnight, then it was diluted with 50 ml of ethylacetaie. washed 
with saturated sodium chloride solution, dried and evaporated. From the residue 
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the triphenylphosphine oxide crystallized on addition of hexane-ethylaceiate 
mixture. The filtrate was purified by coloumn chromatography. 
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2. Alkynyl-amides 
General procedure 



The solution of the acyl chloride was reacted with the solution of the 
alkynylamine. in the presence of pyridine, at room temperature. The suspension 
was diluted washed consecutively with water, diluted hydrochloric acid solution 
and sodium hydrocarbonate solution, dried, evaporated and purified by 
chromatography and crystallisation. 



20 



25 



30 





Compound 


Mp(C^) 


IR v(cm-*) 


IH-NMRo(ppm) 


l3C-NMR6(ppm) 


2.1 


N-P-butvnvn 


143-144 


3334, 3075.2918, 1641, 


1.82 (3H, t, J-2.4 Hz, 


3.54 (CH3-CS), 30.37 


523 


3,4-meihylcne- 




1620, 1605, 1546. 1500. 


C//3-CS). 4.16 (2H. m. 


(NH-CH2-C=), 74.72 
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benzamide 




1042. 
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20 
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3. Alkynyiimides 
General procedure 

To the solution of phthalimide in dry DMF 1 molar equivalent of dry potassium 
carbonate was added and to this suspension was added dropwise the toluene 
solution of 1 molar equivalent of alkynyl bromide. The suspension was stirred at 
80 °C for 3 hours, then it was poured on ice-water, the crystals were collected 
and crystallized from 96% ethanol. 



15 





Compound 


Mp{C^) 


IR v(cm-') 


lH-NMR6(ppm) 


l3C-NMR6(ppm) 


3-1 


N-{But-2-ynyl)- 


216-218 


3090, 3040 (H-C 


1.76 (3H, I, J=2.3 Hz, 


3.I2(CH3-C=), 27,16 


537 


phthalimide 




aromatic), 2957, 2920 


CH3-C=), 4.32 C2H, q. 


(N-CH2-C^)> 73.82 
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aromatic) 
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134.87 (C-4, C-5), 








1333. 1126, 1090,952, 
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532. 







BNSDOCID: <WO_9719040A2_L> 



wo 97/19040 




PCT/HU96/00069 



BEST AVAIlilBLE COPY 



10 



15 



20 



25 



30 



BNSDOCtD: <WO 9719040A2J_> 



4. (AryUalkyl)-, alkyl-alkynyl ethers 

4,0 Preparation of l-[(2-butynyloxy)-elhyl]-3,4-dimethoxybenzene (compound 599) 
In a 50 ml flask fitted with thermometer, magnetic stirrer, addition hmnel, and 
connected to an inert gas system, the suspension of 30 ml of dry THF and 1.5 g 
(0.063 mol) of NaH (cca.90 %) was prepared. To the suspension was added 
dropwise, at room temperature the solution of 4.0 g (0.021 mol) of a-methyl- 
veratrylalcohol in 21 ml of dry THF. The mixture was heated under reflux 
conditions for 1* hour, cooled to room temperature, 4.1 g (0.0315 mol) of 1- 
bromo-2-butyn were added, then the heating was continued. The reaction was 
followed by TLC (eluent: hexane-EtOAc 4:1). The reaction is completed in 
about 3-4 hours- 

To the cooled thick suspension 50 ml of ether was added, the mixture was 
filtered on Celite, the filtrate was washed with distilled water, dried on 
magnesium sulfate and evaporated. The residual oil was purified by coloumn 
chromatography (eluent: hexane-EtOAc 4:1, Rf=0.37). 
Yield: 2.3 g (9.8 mmol), 46.9 %. 

Purity of the product was checked by GC analysis: (CP 9000, CP-SIL-5CB, 60 
m x 0.53 |Ltm, 5 ml/min N2, FID. 250''C) tR= 12.0 min, >99% 
Proof of structure: 

Elementary analysis: (C14H17O3, 233.29): 
calculated: C% 72.08, H% 7.35 

found: C% 69.70, H% 7.2 1 

IR (CHCb) V cm ': 2976, 2855. 2837, 1605, 1595. 1514, 1465, 1419, 1371, 
1353, 1311, 1260, 1164, 1141, 1086, 1027,864 
'H-NMR (200 MHz. CDClrO 5: 

1.46 (3H, d. J=6.5Hz, CH-C//3), 1.85 (3H, t, J=2.3Hz, =C-CH3). 

3.83 and 4.01 (2R ABX3 Jab=1 5.0Hz, Jax=Jbx=2.3Hz, ^C-CHjO), 

3.87 and 3.89 (summa 6H, s each OCH3) 

4.55 (2H, q, J=6.5 Hz, Ar-CHO), 

6.80-6.89 (3H, m, aromatic). 
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' 'C-NMR (50 MHz, CDCI,)5: 

3.61 (hC-CH,). 23.?6 (CH-CHO- 55.87 (OCH^J. 55.96 (^C-CH.O). 
75.36 (sC-CH,). 76.40 (Ar-CH-CH.i). 81.91 f=C-CH;). 109.06 (C-2), 
110.86 (C-5), ll8.94(C-6), 135.30 (C-l). 148.52 {C-3). 149.19 (C-4), 



In an analogous way as described in Example 4.0 were prepared the following 
compounds: 



lo 



30 





Compound 


Ivlp(C^) 


iK v(cm ) 


1 M.MMR A /nnm \ 
1 n-iNivij\ o \ 


1 jC-NMR 5 CDDm) 
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oil 


^f\AA "^FKfw iajic 
j044» .>UU1, -:V4j, zV^U, 
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methyl 
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2-butynyl ether 
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C10H7-CH2-O), 75.10 










5.06 (2H. S.CJ0H7- 
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C//2-O), 7.45 (IR t. 
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J=8 Hz), 7.53 (3H, m). 
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d, J=7.7 Hz). 8.I9(1H, 


n > 7fi 










d, J=8.2 Hz) 
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I-[|.(2- 
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1.67 (3H,d. J= 6-5 Hz, 


3.64 (C=C-CH3), 22.96 


292 


butynyloxy)- 




1596, 1509, 1444, 1371, 


C//3-CH), 1.87 {3H, I, 


(CH3-CH), 56.37 (O- 




ethyl]- 




1095, 1078 


J=2.3 Hz, ^C-C//3), 


CH2-C=C), 74.29 (CH3- 




naphthalene 






2.96 and 4. 15 ( summa 


CH), 75.36 and 82.14 










2H, ABX, J^B^l ^.O 


(ChC), 123.26 (C-8), 










Hz^JaX=JbX=2.3 Hz, 


123.52, 125.50, 125.85. 










OC//2-CVC). 5.40 (IH, 


127.92, 128.83. 130.78 










q, J-6J HZ.C10H7- 


{C-8a), 133.88 (C-4a>. 










C//-0). 7.51 (3H, m). 


138.42 (C-l) 










7.61 (IH, d, J=6.8 Hz), 












7.79 ( I H, d. J=8.1Hz), 












7.89nH,dd. J-7.9, 1.8 












Hz), 8.22 (IH.d, J=8.l 












Hz) 
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Jv^O, JUlo, JULiU. ^7D^. 








Duiyny loxy 




"ion OOTl OCT/C 

ZVJ^, JV-iJ, -io/O. 




(CH3-CH2) 30.27 




Droovll- 




-)«S6 1509 

vCJ^V'^ l^.'iJ, 




/^"*IJ_ /"LI ^ \ </l C ) //^ 

(LH^-CH')), D0..^4 ((J- 






















3.95 and -4. 1 7 f sunima 


CH2-CHO. 80.08 and 










7H A R Y 1 . r^= 1 ^ 0 


81.96 (OCH-naphthyl 










f^Z' Jax-^bx"--^ 


and O-CH2-CSO, 










OC//2-CeC), 5.15 { I H, 


123.43 (C-8), 124.40 . 










I, J~"D.H nZ, tQrl7"V,//'" 


125.31. 125.36. 125.73. 










O), 7.53 (3H.m), 7.59 


127.91, 128.79. 131. J9 










(IH. d), 7.81 (la d). 


(C-8a), 133.88 (C-4a), 










7.89 (3H,m.). 8.27 (IH, 


137,12 (C-») 










d) 





15 



25 





Compound 


Mp(CO) 


IR v(cm-^) 


lH-NMR5(ppm) 


13C-NMR5(ppm) 


4.4 


I-[2-meihyI-l-(2- 


oil 


3051,2959, 2922, 2871, 


0.87 and 1.16 (summa 


3.57(ChC-CH3), 19.87 


472 


butynyloxy)- 




1598, 1509. 1466, 1064. 


6H, deach.7 = 6Hz, 


and J 8.77 (CH( 0^3)2), 




propyl]- 






CHrC//3)2), 1.88 (3H, 


34.20 (CH(CH3)2), 




naphthalene 






t,y=2.3 Hz, CsC- 


56.71 (OCH2), 75.67 










C//3), 2.31 (tH, m. 


(C=C-CH3), 81.77 










C//(CH3)2K 3.89 and 


(C=C-CH3), 123.84 (C- 










4. 14 (2H summa ABX3, 


8), 125.15, 125,31, 












125.39. 125.60, 127.91 










J^X = 2.3 Hz, OCH2), 


(C-4), 128.76 (C-5), 










4.92 (IH, d.,y = 6H2, 


131.74 (C-8a). 133.87 










CH-O), 7.53 (4H, m). 


(C-4a), 136.56 (C-1). 










7.83 (IH,d. J=8 Hz), 












7.91 (IH. dd.7=7, 2 












Hz), 8.30(lH.d.7 = 












7.6 Hz) 
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4.5 


J-[(l-methyM2- 


oil 


3306, 3049. 2990, 2935. 


1.51 f3H, d. J-6 Hz>, 


22.1. CH3, 64.25, OCH; 




389 


propynyloxy)- 




2866, 1599. 1510. 1447. 


CW3; 2.56 ( 1 H. d, J=2 


68.99, CH; 73.34, aryl- 






meihyll- 




1374, 1327, 1099, 1064 


Hz),CH;4.30fH, qxd 


CH2: 83.71. CH-C 






naphthaiene 






J=6.2 Hz)OCH: 4.91 


124. 1 I. C-8: 125.17. C- 












and 5.34 (2H. 


2: 125.74. C-3: 126.18. 












= 1.'^ Hz) OC Ht: 7.46 


C-o. 126.92. C-7; 












(IH,dd, J-7.8 Hz), 7.54 


128.47. C-4: 128.75. C- 












(3H. m), 7.86 (2H, m). 


5: 131.88. C-8a. 133.20. 












8.18 (IH, m.\d. J=6 Hz) 


C-4a; 133-77, C-! 


lo 










aromatic 






4.6 


2-[l-(2- 


oil 


3307. 3000. 2979, 2929. 


1.58(3H,d, J= 6.5 Hz, 


23.66 iCHyCH). 55.55 




256 


propynyloxy)- 




2857. 1603, 1505, 1442. 


C//3-CH), 2.44 ( 1 H, t. 


(0-CH2-C=C), 74.07 






ethyl)- 




1373, 13M, 1270, 1215. 


J=2.4 Hz)CH. 3.92 


and 76.80 (CH-O. 


i 5 




naphthalene 




1087. 1055, 860, 821. 


(IH. dd, J=2.4, 15.7 Hz) 


CCH), 79.98, (CCH). 










633 


OC//a-CsC, 4.13 (IH, 


124.11 .(C-6), 125.60 












dd, J=2.4, 15.7 Hz). 


(C-7). 125.90, 126.15, 












OCr/^,-CsC.4.84 ( I H, 














q, J=6.5 Hz,CioH7- 


133.16, 133.21, 139.75 


20 










C//-0), 7.50 (3H, m). 


(C-l) 












7.77 (IH, s), 7.85 (3H, 














m) 






4.7 


2-(l-(2. 


oii 


3051,2977, 2920, 2854, 


1.57 {3H. d, J= 6.5 Hz, 


J. 64 (CSC-CH3), 2 J. 78 


25 


293 


butynyloxy)- 




1602, 1444. 1084 


C//3-CH), 1.87 (3H, t. 


((rH3-CH), 56.23 (O- 






ethyl]- 






J=2.3 Hz, C//3-C), 3.90 


0^2-0=0. 75.28 






naphthalene 






and 4.O0 ( i-i H, /vdAJ, 


(CSC-CH3), 76.72 (CH- 












J=15, 2.3 Hz, OC//a,b- 


CH3), 82.10 (C=C- 












CsC), 4.79 (IH,q, 


\^ 113 /, * — *t. 1 *T , 


30 










J=6.5. C10H7-C//-O), 


125.42. 125.78. 126.05. 












7.49 (3H,m). 7.77 (IH, 


127.64, 127.80, 128.40, 












bs, H-1). 7.85 (3H, m) 


133.07 (C-4), 133.19 














(C-8), 140.14 (C-2) 
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30 









t R 11 (cm" 1 ) 
1I\ V } 


1 H-NiVlR f nnm > 


1 3C-NMR 8 (nnm \ 


I V 


5-[( But-2- 


OH 




1 87 / % 14 r I ="7 > H7 
1 ,o / (Jri. I. J — nz. 




441 


ynyloxyj-methyl]- 




2888. 2376, 1609, 


Me).4.IOf2H. q. J=2.3 


C//2-CS). 71.15 (O- 








]503 1491 1445 


Hz. 0-C//i-Cs). 4.47, 


C//7-Ar) 8'' 54 rCM-- 








l'>CI lAQO \tV^t\ 

IjIjI. iuw, iu/u« 


{2H, s, 0-Crf2-Ar). 


Cs>, lUl/.y 1 07.95, 










5.V4 S. L)-L.rr2-<-'), 


108.71 (C-4,7), 121.66 










0. /o ^ 1 ri. u, J O n^, n- 


(C-o), Iji.jy, (C-5), 










/), 0.0 1 ( 1 M. ua. J— 0. 1 -> 


147.15. 147.66 (Cja, 












7a^ 










1=1 S H7 H-4^ 








oil 


•>0^ft OOI "JStlA 






A9.A 


butynyloxy)- 




loUo. I<foO, 


on« u cacn, 0.0 


ana IV. JU 




propyI]-l,3- 




1/1/11 in^^ 1 Ail 1 o^n 
1441, lU/Q, JU4l,V4U 




((CH(CTi3)2). .>4.42 




benzodioxole 








(Crl(CH3)2J, iO.20 










Cr73), 1 .8 1 ( 1 H. m. 












C//(CH3)2). 3.69 and 


CH3). 81.66 (C=C- 










3.94 (summa 2H, 


CH3). 86.25 (CH-O), 










ABX3, J^B"'^^ 


100.85 (OCH2O), 










^AX=^BX= 2.3 Hz. 


107.44, 107.63 (C-4, 










OCH2X3-86(IH, d.J 


7), I2i.29(C-6), 










= 7 8 Hz CH-O) 5 87 


1j4.46<C-j), l4o.oS 










(2H. AB, OCH2O), 


and 147.63 (C-3a, 7a) 










6.62 (la dd.7= 7.9, 












1.6 Hz. 6-H). 6.68 (IH. 












d. 7 =7.9 Hz. 7.H), 












6.71 (IH. d,./= 1.6 Hz. 












4-H) 
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4,10 


5-[(Bul-2- 


oil 


2920. 2877, 285 1 , 


0.84-1.31 (6H, m). 


3.64 (C=C-CH3). 25.93 


554 


ynyloxy)- 




1610. 1502, 1485, 


1.50-1.77 (4H, m) 1.83 


and 26.05 (C-2', C-6 K 




cyclohexyl- 




1441, 1357, 1243. 


(3H, I. J=2,3 Hz. sC- 


26.52 (C-3). 29.25 and 




methyl]- 1 ,3- 




1 1j2, 1064, 1040, 94 J. 


CH3), 2.08 ( IH, m, H- 


29.86 rC-j*. C-5'). 




benzodioxoie 






r), 3.76 and 4.01 


43.97 (C-r), 56J9 










(ABX3. JaB"'-"^ 


(OCH2). 75.57 (ChC- 










Jax=Jbx^^^ 


CH3). 81.64 (CsC- 










OCH2X 3.98 (IH, d. 


CH3), 85.45 (CH-O), 










J-8.3 Hz, CH-O), 5.97 


100.88 fOCH20), 












107.47 and 107.64 (C- 










6.78 (3H. m). 


4,C-7), 121.31 (C-6). 












134.48 (C-5), 146.91 












and 147.69 (C-3a. C- 












7a). 


4.11 


5-[(But.2- 


oil 


2993, 2887, 2859, 


1.89 (3H, I, J=2.3 Hz, 


3.69(CsC-CH3). 56.34 


555 


ynyloxy)-phenyl- 




1605, 1502, 1486, 


SC-CH3), 4.12 (2H, q. 


(OCH2), 75.12 (C=C- 




methyl]-l,5- 




1442, 1357, 1239, 


J=2.3 Hz, OCH2).5.56 


CH3), 81.23 




benzodioxole 




1037, 937. 


(IH.s, CH-O), 5.93 


(CSC-CH3), 82.56 










(2H, s, OCH2O), 6.74. 


(CH-O). 100.99 










6.86 (3H.m), 7.25-7.39 


(OCH2O), 107.78 and 










(5H, m) 


107.95 (C-4, C-7), 












120.98 (C-6), 127.01 












(C-2 . C-6 ), 127.50 (C- 












4-), 128.36 (C-3', C-5'), 












135.54 (C-5), 141.62 












(C-r), 147.05 and 












147.83 (C-3a, C-7a) 
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Compound 


Mp{C*^) 


IR (cm"^) 




l.>C-NMR 0 ippmj 




4. 1 ^ 


( 2-Butyny ^oxv- 


oil 


lO"^^ "lOOO ^017 










melhyl)-3.4- 




''921 ^855 ^^839 1607 


C=C-C//- ) 83 and 


ana _t J. / 1 (^.^ri^vj). 






dimcthoxy- 




I S9S ISl"^ \Afif% 1441 

1 I^UU, l*T"tJ, 


j.oj (summa oH, 








benzene 




1420, 1158, 1140. 1070. 


CH3O),4.08(2H,q, • 


),71.22 (aryl-CH2), 75.0 










t028 


1=*) 1 nr'H-nPsp-^ 

J nz, v«/v^ mi-.»v,..~/. 


(CsC-CH-;), 82.42 












4.48 (2H, s. aryl-CH2)t 


(CsC-CHj), 1 10.76 (C- 












6-77-6.88 (jH, m, aryl> 


2), 111.23 (C.5), 120.54 


lO 












(C-6). 1 30.05 (C-1). 














148.58 (C-4). 148.88 














{C-3). 




4. 1 J 


6-Dichloro-I - 


nil 

yJll 


1 90 1 R 78S T '>5?U0 

^7JI, ^7lO, ^OOl, ^OH 7, 


1 R7 /"^H t r=7 Ht 


.>.04 J, JO. 00 


15 


503 


(2-butynyloxy- 




224 K 1584, J563. 1473, 


=C-CH3),4.2l (2a q, 


(OCH2-CS). 66.15 






methyl)- 




1356, 1 198, 1157, 1091, 




(C5H4Ch-0-CH2), 






LIVll^CllC 




1 (VTX 7R7 IM 


4.83 (2H, s, C^H^Ch' 


74.94 (OCH2-CS), 












O-C//2), 7. 1 7 ( 1 H, dd. 


82.81 (SC-CH3), 












J=9. 1, 6.7 Hz), 7. J I 


128.33 (C-3,C-5), 














129.96 (C-4). 133.17 














(C-2. C-6), 136-97 (C-1) 




4. 1 4 




nil I 
Oil j 




1 9.A /1U t J — 1 14-7 


J.4^ (C— L-Cri3), 33.67 




•♦TO 






liifio i/izin \(\AA 

l*»OV, l*»HU, Iv/U, IU4^ 


\^^\^"\^n^), J.OJ aJiQ 


and 55.71 (CH3O), 


25 










3.85 (summa 6H, 


57.31 (OCH2CSC- 






tetrahydro- 






CH3O), 4.08 (2H, q, 


),71.22 (aryl-CH2), 75.0 






naphthalene 






J=2.3 Hz. OCH-^CsC-), 


tc=i.^-Crl3^, o-i-4_; 












4.48 (2H, s. aryl-CH2}, 


(CSC-CH3). I 10.76 (C- 












6-77-6.88 (3H. m. aryl) 


2), 111.23 (C-5), 120.54 


30 












(C.6). 130.05 (C-l), 














148.58 (C-4), 148.88 














(C-3) 
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nil 

OH 


imi 'srrnn "joift '>o'54 
jU/j, juuu» zvjo, zy^*** 






479 






^R^d 1711 Iftfil 




(L,-2), j2.25 (Co), 




indanc 




loUo, l4ol, IJJZ, lUV/. 


dddd. J=! J.2. 8.4, 4.8, 


56. 14 (OCH2). 75.45 








1 Aii^ into 


J. 8 Hz, 2-H). 2. J 7 f I H, 


(CsC-CH-). 81.68 (C- 










dddd, J==I5, 8.4. 6.5, 6.5 


1), 82.15 (C^C-CH3), 










Hz, 2-H), 2.83 ( i H, 


124.80. 125.16 fC-5,6), 










ddd, J=I5.8. 8.4,4.8 


126. n, 128.36 (C-4,7), 










Hz, 3-H), 3.12 (IH, 


142.10, 144. 14 (C- 










ddd, J=I5.7.2, 8.4, 3- 


3a.7a). 










H),4.2I (2H,q. J=2.3 












liZ.^ \^\^ 11/ / , Jf . 1 \ I 11, 












dd, J=6.5, 3.7 Hz, UH), 












7.23 (IH, m), 7.28 (2H, 












m), 7.45 ( I H, d, J=7 












Hz). 
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lO 



20 





V»«i/ill^UUIIU 




ii\ V (Cin } 


t ri-iNiviK 0 (ppmi 


uc-iNiviK 0 (ppm) 


4.16 


2-1(2- 




2996 '>9''l 2858 




J.J / ^^n^i«-v^=;. jV.4j 


510 


Butynyloxy)- 




2222. 1594. 1492, 


3,70 and 3.80 (2H, 


\^ <-'rl2 ^ Oj.I>o 




methyl]- 1,4- 




1466, 1269, 1097, 1043 


ABX, J^B^*^-* 


(CH-CH2-U), 68. 12 (C- 




benzodioxane 






Jav=Jov = ^0H2 CH- 
-'AX •'BX -^•""^•^n 


j), 71.96 (C-2), 74.:)4 










C//2-O), 4.08 (IH, dd. 


(CH2-C=), 83.22 (H3C- 










J=7.6, 1 1.8 Hz. H-3P), 


Cs), 1 17,12, 1 17.40 (C- 










H.zU (^ri, 0. J— —.J HZ, 


5andC-8), 121.37. 












121.56 (C-6 and C-7), 










(2H, m, H-jq, H-2c^). 


143.07, 143.21 (C.4a, 










6.81-6.92 (4H, m. 


C.8a) 










C6H4) 




4. 1 7 


2-(2-butynyloxy- 


oil 


3598, 3478 (broad). 


2.65 (IH, t, J=5.4 Hz, 


3 1.18 (C-3), 64.77 _ 


539 


methyI)-2.3- 




3080, 3040, 2996, 


OH), 2.97 and 3.25 


(CH2-OH), 83.02 (C- 




dihydro- 




2952, 2871. 161 1, 


(summa 2H, ABX, 


2X 109.36 (C-7), 




benzofuran 




1598, 1481. 1462. 


Jab=I5.6 Hz, Jax-9.'; 


120.54 (C-5), 124.97 








1232. 1092, 1050, 


Hz, Jbx=7.5 Hz, H-3), 


(C-6), 126.48 (C-3a). 








1012, 1004. 954, 899, 


3 79 f2H m C//-»-OH^ 


I''7 95^C-4'k IS9 05t 

i^#.7J ^W-— ^ 1 .^7.^0 








865 


4.90 ( I H. m, H-2), 6.79 


(C-7a) 










(IH, d, J=8.0 Hz), 6.87 












(lH,td, J=7.5, 0.8 Hz), 












7.11 (IH.d. J=7.8 Hz), 












7. 16 (Id, J=7.2. 0.5 Hz) 
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Compound 




IR (cm"*) 






A 1 W 




oil 




(-) 78" (c- I . -vleUHj 




330 


butynyloxyh 












ethylj-naphthalene 










1 1 it 

4. 1 V 




on 


MKe 4.-: lyl 






331 


butynyloxy)- 
ethyl)-naphihalene 






chloroform ) 






S-(-h2-1 l-^2- 


oil 


uKe 4. / ZVj 


(-) 


iO 


456 


butynyloxy)- 
ethyl]-naphthalene 






(c=I.O. chioroform) 




4.2 1 


R-(+)-2-[I-(-- 


Oil 


like 4.7 293 


(-^) 199.0" 




455 


butynyloxy)- 
ethy l]-naphthalene 






(c=l.l7, chloroform) 


15 


4.22 
474 


propynyloxy)- 
ethyl]-naphthalene 


nil 


like a A '7Sfi 

III^C ^.U ^JXJ 


(c= 1 . 1 8, chloroform ) 




4.23 


R-(-)-2.(l-(2- 


28-29 


like 4.6 256 


(+) 228^ 




475 


propynyioxy)- 






(c= 1 , chloroform ) 


20 




ethyl]-naphthaiene 
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5. . Aromatic alkyl- alkyl-alkynyl-amine derivaiives 
General procedure 

The amine was dissolved in dry benzene, the alkynyi bromide was added and the 
mixture was stirred at room temperature. Then it was diluted with water and 
ether, the phases were separated, the aqueous phase was twice extracted with 
ethen the combined organic phases were washed with water, and dried on 
MgS04. 





Compound 


Mp(CO) 


IR(cin-^) 


IH-NMR5(ppm) 


!3C-NMR5(ppm) 


5.1 


N-a-dimethyl- 


51-53 


3173,3053,2970, 2941. 


1.455 (3H, d, CH-Me). 




25! 


N-2-propynyl- 




2837. 2788, 1600, 


2.271 (lH,s, CCH). 






(^naphthyl* 




1444, 1433, 1371, 


2.360 (3H, s, NMe), 






mediylamme 




1334, 1295, 1227, 


3.253-3.302 and 










1123, 1074, 1011, 969, 


3.487-3.530 (2H, 










952. 935, 900, 863, 


CH2). 3-708-3.757 










827, 754, 734,713. 


(IH^m, CHMe), 










557, 482 


7.260-7.834 (7H. m. 












aromatic) 
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6. Aryl alkynyl ethers 
General procedure 
5 A.) 

The appropriate phenol was dissolved in dry DMF and to the solution dry 
^2^^3 appropriate alkynyl halogenide were added. The reaction 

mixture was heated to 60^C and stirred at that temperature for 3-6 hours. DMF 
was then distilled off in vacuo, the residue was taken up in the mixture of 
10 chloroform and distilled water. The phases were separated, the aqueous phase 
was twice extracted with chloroform, the combined organic phases were 
washed consecutively with water and saturated sodium chloride solution, dried 
on MgS04 and evaporated. The raw product was purified by chromatography. 

15 B.) 

Ph3P was dissolved in dry benzene in an inert atmosphere and to the solution 
the appropriate alcohol and then the phenol were added. The mixture was 
cooled to and DEAD (diethyl-azo-dicarboxylate) was added slowly, in 

small portions, keeping the temperature below lO^C. The reaction mixture was 
20 stirred for 10-24 hours. 

Work-up: the precipitated Ph3PO was filtered off, the filtrate was washed with 
water, dried and evaporated. The residue was chromatographed. 

25 C.) 

0.01 mol of phenol were dissolved in 7 ml of dry acetonitrile and under argon 
atmosphere it was cooled to -4 ^C. To the solution were then added 1.968g 
(0.0129 mol) DBU, keeping the temperature below -4 ^c. To the resulting 
solution I.8g copper(II)-chloride were added and paralelly the trifluoroacetate 
30 of the other reactant was prepared. 
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0.0115 mol alkynyl-alcohol were dissolved in 7 ml of acetonilrile, and the 
solution was cooled to -5 ^C, under argon atmosphere. To the solution were 
added 1.968g (0.0129 mol) DBU. while keeping the temperature below -5 ^c. 
To the mixture were added dropwise I.6g (0.01 15mol) trifluoroaceiic 
5 anhydride, keeping the temperature below 2 ^C. The resulting mixture was 
stirred at 0 for 30 mins. 

The trifluoroacetate solution thus obtained was added dropwise to the first 
solution, keeping the temperature below 0 and the mixture was srirred at 
0 OC for 5 hours. The reaction was followed by TLC. At the end of the reaction 
10 the acetonitrile was distilled off in vacuo. The residue was shaken with the 
mixture of 150 ml of benzene and 50 ml of water. The organic layer was washed 
consecutively with IN hydrochloric acid, IN sodium hydroxide, water and 
saturated sodium chloride solution, then dried and evaporated. The product was 
purified by chromatography. 

15 
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lO 



20 



25 





Compound 


Mp(C«) 


IR(cm-') 


lH-NMR6(ppmj 


I3C-NMR 6(ppm) 


6.1 


l-(3-butynyloxy)- 


92-94 


3287.3111,3085. 


2.07 (IH, t. J=2.6 Hz. 


I9.37(ChC-CH2K 


547 


4-nitro-benzene 




3075.2964. 2947. 


CsC-//), 2.73 (2H, td. 


66.60 (CsCH), 70.38 








2920. 1609, 1596, 


J=6.8. 2.6 Hz, 


(OCH7). 79.62 








1510, 1466, 1344. 


C//2CsC).4.18(2a t. 


(CsCH), 114.51 (C-2. 








1333, 1263, 1179. 


J=6.8 Hz. OC//2), 6.97 


C-6), 125.89 (C-3. C-5), 








1110, 1019,856. 846, 


and 8. 18 (summa 4H, 


141.73 (C-4). 163.40 








753, 669. 653. 


dm, J=9 Hz, C6H4) 


(C-l) 


6.2 


1.(3. 




3067, 3048, 2963. 


1.78 (3H, t,J=2.3 Hz, 


3.57(C=C-CTf3), 19.61 


540 


pentynyloxy)-4- 




2917,2886, 1923, 


CSC-C//3), 2.66 (2H, 


(CSC-CH2), 67.26 




nitro-benzene 




1607, 1594. 1512, 


m, C//2CsC),4.l2(2H, 


(OCH2)- 74.27 (CsC- 








1467, 1403, 1339, 


t, J=7.0 Hz, OC//2). 


CH5), 77.84 (CsC- 








1260, 1178, 1110, 866, 


6.95 and 8.18 (summa 


CH3), 1 14.49 (C-2, C- 








856, 753, 694, 648, 


4H, dm, J=9 Hz, C6H4) 


6), 125.85 (C-3, C-5), 








628. 522, 506. 




141.59 (C-4), 163.59 














6.3 


2,3-dihydro, 2,2- 


78-80 






19 P fCW-C^ "^7 88 


311 


aimetnyw-(3- 




7070 709'; 7R80 


2 033 flH I CH>. 


(diMe), 42.93 (C-3), 




butynyloxy)- 




7RS8 7 110 7057 


2.710 (2H, m, -CH2C), 


66.79 (C-2), 69.61 (O- 




benzofliran 




i 0 / H, I / 7J, 1 / l*t, 


3 027 PH s CH2-ar) 


CH2), 79.96 (CCH), 








1 A<A 1^7<1 
10^0. lOZH, 1011, 


4 206 (2H I 0-CH2> 


87.06 (CC), 113-31 (C- 








1 SO 1 lrt07 Id7n 


6 739-6 815 (3H m 


6), 1 17.86 (C-5), 








1440, 1492, 1396, 


aromatic) 


119.99 (C-4), 128.36 








1385, 1371, 1302, 




(C-9), 142.62 (C-7), 








1283, 1244, 1201. 




147.52 (C-8) 








1172. 1128, 1077,999, 












972, 946, 887, 838, 












780, 753, 720, 682, 












663. 635, 600, 546, 












502, 458 
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6.4 


2,3-dihydro- 2,2- 


58-59.5 


2977, 2963, 2942, 


L5I0(6H, s, diMe), 


3.471 (Me). 19.63 


4IS 


dimethyl-7-(3- 




2918. 2880, 2849, 


1.800 (3 H, I, Me), 


{CH2-C), 28. 18 (diMe), 




pentynyloxy)- 




1621, I59L 1492, 


2,627-2.672 f2H, m. - 


43.26 (C-3), 67.54 (C- 




benzofuran 




1468, 1389, 1369, 


CH2C), 3.023 r2H, s. 


2). 74.82 (CC-Me), 








1329. 1305, 1286, 


CH2-ar), 4.I50(2H, t. 


77.32 (0-CH2), 87.26 








I24D, i20j, 1 174, 


O-LH-i), 6. /? ] -o. /o4 


(L-c;, 1 1 J.*: J \v--o). 








1135, 1 115, 1080, 


(3H, m, aromatic) 


1 17.87 (Co), 120.25 








1065, 966, 947, 881, 




(C-4), 128.48 (C-9), 








860, 841,779, 751, 




143.12 (C-7), 145.00 








718, 634, 598, 532, 




(C-8) 








499. 
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7, Alkynyl-oxim-ethers 
General procedure 

The oxime was transformed to the oxim-ether in the classical way. by reacting ii 
with the alkynyl bromide in dimethyl formamide. in the presence of potassium 
carbonate (See method A under the preparation of naphthyi ethers). The raw 
product was in each case purified by coloumn chromatography. 



LO 



20 





Compound 


Mp(C^) 


IR (cm-*) 


lH-NMR6(ppm) 


l3C-NMR6(ppm) 


7.1 


1 - Aceio- 


oil 


2990, 29! 9, 2853, 2230, 


1.94 (3H, I. J=2.3 Hz, 


3.80 (CH3-CS), 17.51 


571 


naphthon-oxini- 




1604, 1591, 1459, 1436, 


CH3-CS), 2.41 (3H, s. 


(CH3-C=N), 62.25 (0- 




(2-butynyI)- 




1363, 1353, 1309, 1252, 


CH3.C=N),4.84 {2H, q. 


CH2), 75.33 (CH2-CS), 




ether 




1034, 1017, 1002,912 


J=2.3 Hz, O-CH2), 7.46- 


82,75 (CH3-CB), 










7.57 (4H, m). 7.87 (2H, 


125.15, 125.46 (C-6,C- 










m), 8.15 (lH.m) 


7), 125.96 (C'3), 126.01 












(C-3), 126.49 (C-2), 












128.40 (C-5). 129.10 (C- 












4). 130.85 (C-1), 133.86 












{C-4a), 135.27 {C-8a), 












157.41 (CH3-C«N) 


7.2 


3 .4-Diinethoxy- 


85 


3080, 3003, 2963, 2929, 


1.87 (3H, I, J=2.3 Hz. 


3.77 <CH3-C=), 12.76 


572 


acetophenonoxy 




2869,2840,2237, 1595, 


CH3-CH), 2.23 (3H, s. 


(CH3-C=N). 55.86 




m-(2-butynyI)- 




1577, 1518, 1447, 1417, 


CH3-C=N). 3.88 and 


(CH3O), 62.23 (O- 




ether 




1337, 1311, 1278, 1249, 


3.90 (CH30),4.75 (2H, 


CH2), 75.27 (CH2-C=), 








1234, 1176, 1153, 1030, 


q, J=2.3 Hz, O-CH2), 


82.53 (CH3-CS). 108.8 








937. 879, 804, 768, 634. 


6.83 ( I H, d, J=8.4 Hz), 


(C-5), 110.51 {C-2), 








621 


7.15(IH,dd, J=8.4.2 


1 19.28 (C-6), 129.18(C- 










Hz), 7.29(lH,d, J=2 


1), 148.78 (C-3), 150.14 










Hz) 


(C-4), 155,0 (CH5-C=N) 
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Acivitv results: g^ST AVAILABLE COPY 

Example L 



Investigation of synergistic activit> on house fly (Musca domestica) following 
topical application 



In two parallel experiments 10 female. 2-4 day old house flies were treated on 
the vental side of their thorax with 0.2 \il of the test solution, with the help of 

iO Hamilton MicroLab P microdispenser. Beside fixed synergist dose of 

1000 ng/fly the animals were treated with carbofuran at a dose of 20 ng/fly. For 
solvent cellosolve was used. Selection and counting of the flies w ere performed 
under the action of QOz After treatment the flies were kept in plastic cups 
covered with tulle. MortaIit\ after 24 hours was expressed in ° o. Results are 

15 demonstrated in the table below: 



Material 


Carbofuran-^synergist (ng/fly) 




20+0 


20-1000 




monalitv % 


Alkx nyi esters, amides, tniides 






501 


3 


53 


502 


0 


47 


523 


0 


17 


535 


3 


27 


541 


0 


46 


542 


0 


42 


Ary'i- alkx'i- aikx'ny i ethers 






279 


0 




256 


0 




441 


1 


07 


484 


0 


6r> 


49:. 


! 


100 


599 


10 


MK) 


503 


0 


95 


292 


0 


72 


293 


0 


45 
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454 


0 


75 


472 


1 


68 


479 


1 


58 


330 


0 


62 


331 


0 


72 


455 


0 


70 


456 


0 


47 


389 


2 


27 


554 


0 


58 


555 


0 


90 


539 


0 


48 


474 


0 


50 


510 




75 


498 


5 


70 


475 


0 


47 


Aromatic alkyl- alkyl-alkynyil- amine derivatives 






251 


2 


37 


Aryl alkynyl ethers 






547 


0 


47 


540 


0 


60 


111 


U 


s 7 

J / 


418 


0 


63 


Araikyl-aldoxtme, ketoxime-aikynyl ethers 






571 


0 


53 


572 


0 


55 



Example 2. 

investigation of synergistic activity on cotton bollworm (Helicoverpa armigera) 
following topical application 

Treatment was performed similarily as described in Example I. but L2 stadium 
3 5 grubs of cotton bollworms (Helicoverpa armigera) were treated as test animals. 

From the 24 hour dose - mortality data the LD50 (ng/grub) values were 
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deiermined using probit analysis. None of the synergists acted at the applied 
1000 ng.grub dose. Synergist ratio was calculated as the quotient of the LD50 
values of carboftiran administered alone, and with the synergist. The 
oxpcriments were performed in 2-4 replica. .Synergist ratios are demonstrated in 
; the table below: 





Materials 


Synergist ratio 




. 4 ikynyi-esrers . amides 




iO 


501, 502. 523, 535, 541. 542, 537 


>5 




Aryl-aikyl alkyi-alkynyl ethers 






279, 256, 44 1 . 484, 493, 503, 292, 293, 454, 5 1 0. 475. 498, 479, 


>5 




472. 33 1 . 455. 456, 389. 554, 555. 539. 474. 530. 599 






Aromatic alky I- aikyl-aikynyl-amine derivattves 




1 5 


251 


>5 




Ayii aikyny l ethers 






540. 377. 418 


>5 




Aikynyl -oximethers 






51\ 




20 


572 


>5 



Example 3. 

25 

Investigation of synergist spectrum on house fly (Musca domestica) and conon 
bolKvorm (Helicoverpa amiigera) following topical administration 

Synergistic activities of materials No. 279 and 599 of the present invention for 
30 various active ingredients were determined on house fly (Musca domestica) and 

cotton bollwomi (Helicoverpa amiigera) using methods of treatments as 
described in biological Examples 1 and 2. For the active ingredients ISO 
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The obtained synergist 





active ingredient 


279 


599 


D 




Musca domestica 


Heiicoverpa 


Musca domestica 


Heiicoverpa 








armigera 




armigera 






Synergist ratio 


Synergist ratio 




carbofuran 


>20 


>10 


>40 


>20 




bendiocarb 


>20 




>40 


>20 


io 


isoprocarb 


>40 




>40 


>20 




fenobucarb 


>I0 




>20 






aminocarb 


>20 


- 


>20 


- 




thiodicarb 


>I0 




>10 






methomyt 


>I0 




>10 




1 c. 

X —/ 


pirimicarb 


>20 




>20 






dioxacarb 


>20 




>40 


>20 




propoxur 


>20 


>10 


>40 


>20 




imtdacloprid 


>5 




>5 






lindan 


>5 


>5 






20 


azinphosmethyl 


>5 


>5 








chlorpyriphos 


>5 


>5 








esbiol 


>5 




>10 






permethrin 






>5 


>I0 




cetramethrtn 






>5 





I 
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common names are given (see: Pesticide Manual 1994). 
ratios are shown below: 
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Example 4. 

Effect of the active ingredient:synergist ratio on the synergistic activity 

5 Treatment was performed as described in Example 1. using Hamilton MicroLab 

P microdispenser. In two parallel experiments 10 female. 2-3 day old flies were 
treated on the ventral side of their thorax with 0.2 ^xl test solution. Beside 1000- 
400-200-80 ng/fly fixed doses of the synergist they were treated with constant 
20 ng/fly car bofur an. Selection and counting of the flies were performed under 
10 the action of CO2. After treatment the flies were kept in plastic cups covered 

with tulle. After 24 hours mortality % was recorded. Depending on the results 
the experiments were performed in 2-4 replica. Results are demonstrated in the 
table below. 

20 



Materials 


Dose q{ the Synergist (ng/fly) 


0 


80 


200 


400 


1000 


24 hour mortality (%) 


501 


0 


60 


75 


80 


80 


44! 


0 


62 


67 


90 


95 


493 


0 


75 


88 


94 


100 


503 


0 


37 


50 


65 


93 


454 


0 


40 


45 


60 


75 


455 


0 


25 


48 


63 


77 


599 


0 


65 


90 


95 


100 
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Example 5. 



Investigation of synergistic activity on resistant house fly (Musca domestica) 
populations 

The table below demonstrates synergistic activities of materials of the present 
invention for various active ingredients on two resistent house fly strains 
(INSEL, IX). Investigation was carried out as described in biological Example 
L LD50 values and synergist ratios were determined as given in Example 2. 





Treatment 


INSEL strain 


IX strain 






LD50 


SR 


LD50 


SR 






(ng/fly) 




(ng/fly) 






carbofuran 


15375 




> 100000 




15 


-^279 


29 


530 


94 


4760 




methomyl 


475 




851 






+ 279 


46 


10 


109 


5 




pirtmicarb 


>i 00000 




> 100000 






+ 279 


696 


145 


3562 


115 


20 


aldicarb 


695 




2104 






+ 279 


172 


4 


507 


4 




bendtocarb 


100000 




100000 






+ 279 


150 


667 


746 


134 




isoprocarb 


> 100000 




> 100000 




25 


+ 279 


983 


102 


2145 


47 




esbiot 


10653 










+ 279 


794 


13 
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Example 6. 

Investigation of synergistic activity' on oat aphid (Rhopalosiphum padi) 

5-8 cm high oat plants, sawn in plastic cups were infected with different aged 
specimens of Rhopalosiphum padi aphids The settled aphids were counted 
before the treatment then the plants were sprayed, using a hand sprayer, with 
1 ml of the spray solution, beside the administration of fixed dose (30 ppm) of 
the synergist. Of compound No. 279 of the present invention a 100 g/1 
concentration emulgeable concentrate was prepared, by methods usual in the 
formulation praxis, applying solvent and surface active materials. Test solutions 
used for the spraying were prepared from this concentrate and from marketed 
preparations by dilution. Mortality of the aphids was determined 24 hours after 
the treatment. Results are shown below: 



Treatment 


Mortality % 


carbohiran 1 ppm 


<.50 


carbofuran I ppm -^ 279 


>95 


pirtmor 2 ppm 


<30 


pirimor 2 ppm + 279 


>95 


imidacloprid 0. 1 ppm 


<50 


imtdacioprid 0. 1 ppm - 279 


>95 



Example 7. 

Investigation of the effect on fecunditv', on house fly (Musca domestica) 

Groups consisting of freshly hatched 50 male and 50 female flies were fed 
during 48 hours with granulated sugar comprising 500 ppm of material No. 441 
and 484 of the present invention respectively, and the eggs layed on the next 10 
days were raised. The fecundity-hindering effect was expressed as the quotient 
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of the emerged flies in the treated and untreated groups. The experiments were 
performed in 4 replica. 



Treatment 


Hinderinii; erteci on J'ecundity 


441 
484 


87 % 
90 % 



Example 8. 

Synergism of acaricidal effect investigated on two-spotted spider mite 
(Tetranychus urticae) 

From the first pair of leaves of a 1 week old bean plant leaf-discs of 225 mm 
diameter were cut which were treated by dipping them (5 min) into the test 
solution consisting of the active ingredient and the synergist in definite 
concentrations. For the preparation of the stock solutions of required 
concentration, 10 % acetone as co-solvent and 0.1 % Tween-80 as detergent 
were applied. The dried leaf-discs were placed on wet surface and they were 
infected with 10 grown-up female mites per leaf. After 48 hours the mortahty 
was recorded using microscope and a brush. The experiment was performed in 4 
replica. Averages of the results are shown in the table below. 



Treatment with the active 


Concentration (ppm) 








ingredients alone 














31 


62 


125 


250 


500 




Mortality % 


279 


0 


6 


8 


18 


30 


carbofuran 


13 


39 


44 


81 


90 


bromoropylate 


18 


28 


90 






Treatment 


Conceniration (ppm) 


with the active ingredients 


16+16 


31+31 


62+62 


125+125 


250+250 


in combinations 


Mortality % 


279+carbofuran 


29 


80 


80 


100 


100 


279+bromopropyiate 


75 


90 


100 







15 



20 
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Example 9. 

Efficacy in field trial against Colorado potato beetle (Leptinotarsa decemlineata) 

5 Of compound No. 279 of the present invention a 100 g/1 concentration 

emulgeable concentrate was prepared by methods usual in the formulation 
praxis, applying solvent and surface active materials. Chinufur 40 FW 
composition, comprising 400 g/1 carbofiiran was applied together with a fixed 
dose of 2 1/ha of compound No. 279, in a small plot field study against Colorado 
10 potato beetle (Leptinotarsa decemlineata). Spraying was carried out with 

motoric sprayer (Maruyama) applying 300 I/ha spray solution. Treatments were 
performed in 4 replica, on plots of 25 m2. The effect of the treatments was 
evaluated on the 2nd day by counting the surviving beetles on the plants. Results 
are shown in the table below: 

15 



Treatment 


Dose(l/acre) 


carbofuran:279 ratio 


Number of potato beetles 
piece/plant 


before 
treatment 


after treatment 


untreated 






23.6 


28.0 


Chinufur 40 FW 


0.1 


1:0 


IS.4 


6.1 


Chinufur 40 FW 


0.2 


1:0 


32.0 


6.8 


Chinufur 40 FW'-^279 


0.1+2.0 


1:5 


21.3 


0.4 
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Example 10. 

Synergist activity of compound Nr. 599 

5 Synergist activity of compound 599 with various specific acaricides was 

investigated against two-spotted spider mite (Tetranychus urticae), by the 
method described in Example 8, The LC50 and LC95 values calculated from the 
concentration-mortality relationship are shown in the table below. 

10 Synergist activity against two-spotted spider mite (Tetranychus urticae) 



Treatment 


Ratio of 

Acaricide/ 

Synergist 


Exposureti 
me (h) 


LC50 


LC95 


Synerg ratio 


(mg /I) 


SR50 


SR95 


Carbofiiran 


1:0 


24 


163.9 


799.9 






Carbofuran+MB-599 


1:1 


24 


55.5 


286.8 


3.0 


2.8 




1:2 


24 


33.5 


93,7 


4.9 


8.5 




1:4 


24 


27.5 


67.0 


6.0 


1 1.9 


Fenazaquin 


1:0 


3 


>1000 










1:0 


24 


4L9 


801.3 






Fenazaquin + PBO 


1:) 


3 


326.7 


>1000 


>3.1 






l:i 


24 


20.4 


371.8 


2.1 


2.2 


Fenazaquin-+-MB-599 


1:1 


3 


68.1 


280.2 


>I5 






1:1 


24 


31.3 


174.8 


1.3 


4.6 


Tebufenpyrad 


1:0 


3 


>I000 










1:0 


24 


63.4 


>1000 






Tebufenpyrad +PBO 


1:1 


■> 


1 15.9 


1081 








1:1 


24 


35.7 


118.0 


1.8 


>8.5 


Tebu tenpyrad+ M B599 


1:1 


3 


61.8 


658.7 


>I6 






1:1 


24 


22.3 


141.8 


2.8 


>7.0 
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Example I 1 . 

Synergist activity against pea aphid ( Acyrthosiphon pisun) 

Synergist activity of compound No. 599 was tested against pea aphid 
(Acyrthosiphon pisun) in field trials on small plots (10 m^). 300 I/ha spray 
volume was applied using motoric sprayer (Maruyama). Efficacy was expressed 
by the average number of aphids/leaf before, and two days after the treatment, 
respectively, (Henderson and Tilton: J. Econ. Entomol., 48:157, 1955). Results 
are shown in the table below. - 



15 



Treatment 


Dose 


E (%) 




act.ingr./ha. 




Pirimicarb 


250 


93.8 




80 


86.3 


Pirimicarb -J- MB-599 


80+80 


95.5 


Fipronil 


240 


94.6 


Fipronil + MB-599 


120-K120 


95.7 


Carbotliran 


160 


99.1 




no 


98.0 


Carboftiran + MB-599 


iio+no 


100.0 


Triazamate 


50 


96.8 


Triazamate + MB-599 


33+33 


97.7 


Imidacloprid 


120 


98.4 


lmidacloprid+MB-599 


120+120 


100.0 



lO 



Example 12. 

Comparative investigations with known reference synergists 

30 

LD50 values of the reference compounds were determined in 4 replica on flies 
treated with carbofijran and 1000 ng of the known synergist, and the SR50 ratios 
were counted in relation to the control carboftiran. These SR50 ratios were 
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compared to those of the new compounds prepared by us. Our compounds were 
more active in each case. 



I. A Iky ny I esters 

known according to the 

invention 



Synergist ratio 


2-propyny 1 1 -naphthyl-carboxylate 


502 


SR50 


4.11 


6.28 



10 2. (Aryl-alkyl), alkyl-alkynyl ethers 





known 


according to the 
invention 


Synergist ratio 


(2.6*dichlorophenyl)methyl 2-propynyl ether 


503 


SR50 


20.92 


21.16 




known 


according to the 
invention 


Synergist ratio 


5-[(2-propyny l)-methy!]- 1 ,3-benzodioxoie 


441 


SR50 


10.60 


25.70 




known 


according to the 
invention 


Synergist ratio 


l-naphthylmethyl 2-propynyl ether 


279 


SR50 


5.28 


28.7 




known 


according to the 
invention 


Synergist ratio 


2-[(2-propyny loxy)methy 1)- 1 .4-benzodioxane 


510 


SR50 


5.58 


18.32 
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known according to the 

invention 



Syneriiist raiio 


(2-propynyIoxy-methyl)-3,4-dimeihoxy- 
benzene 


493 


SR50 


6.58 


32.84 



3. Aryl alkynyl ethers 

known according to the 

invention 



Synergist ratio 


2,3-dihydro-2.2-diinethyl-7.(2- 
propyny loxy )benzofurane 


418 


SR50 


1.8 


20.5 



15 



Known naphthyl alkynyl ether 


Synergist ratio SR50 


Nnaphihy! 2-propargyl eiher 


6.52 


1 -naphthyl 3-butynyl ether 


7.95 


2-naphthyl 2-butynyl ether 


7.72 


2-naphthyl 3-pentynyl ether 


9.97 



4. Alkynyl-oxim-ethers 



known according to the 

invention 



Synergist ratio 


1 -acetonaphthon-oxim (2-propynyl) ether 


571 


SR50 


7.79 


10.02 
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Examples for formulation: 

Names of the marketed auxiliar>' materials are given in quotation marks, 
followed by the makers name. 

5 

1. Preparation of powders 

A) 

To 158g of fine-grained perlite 20g of carbofuran and 20g of compound 279, 
10 were mixed in a homogenizator to this mixture were added 2g of fatty alcohol 
polyglycol ether ("G-3920" ICI) and the mixture was homogenized. The powder 
mixture was grained in an ejector mill and to it were added 5g of octyl-phenol- 
polyglycol-ether (EO=20) ("Triton X-165" Rohm & Haas) and 2g of alkyl- 
sulfosuccinate ("AerosoM3" Cyanamid). The resulting product is a vvettable 
1 5 powder mixture ( WP). 

B) 

lOg of compound 279 and lOg of carbofuran were diluted with 2g of ethanoL 
20 The solution was mixed in a powder homogenisator with 5g of calcium-lignin- 
sulfonate ("Borrespeseca'' Borregard), 5g of nonyl-phenoi-polyglycol-ether 
(EO=20) ("Arkopal N.200" Hoechst), and 70g of calcium carbonate. The 
resulting product was grained in an alpine- 100 typ mill. Average particle size 
was 1-2 Jim. This composition may be used to prepare microsupensions. 

25 

C) 

The mixture of 3g of Diazinon, 3g of compound 44 L and 0.3g of fatty alcohol- 
polyglycol-ether ("G-3920" ICI) was taken up in a homogenisator apparatus on 
30 the mixture of 1 .Og synthetic silicic acid (Aerosil 200) and 1 9 1 g talc (d^ax,^ ^ 5- 
30 Jim), the pH of the latter was previously adjusted to pH=7.0 with potassium- 



wo 97/19040 




PCT/HU96/00069 



and sodium-phosphate buffer. Under flirther stirring Ig of diociyUsulfo- 
succinate ("Aerosol OTB" Cyanamid) and Ig of fatty alcohol-polyglycol-ether- 
sulfonate ("Genapol LRD" Hoechst) were added and finally the mixture was 
grained to an average panicle size of 20 |im. The resulting product is an easy 
5 flowing powder preparation. 



2. Preparation of emulsion concentrates 
10 A) 

The mixture of 5g of pirimicarb and 5g of compound 493 was dissolved in the 
mixture of 20g of xylene and 40g of propanol. To this solutoin was added the 
mixture of 4g of ethoxylated alkyl-phenol + lineare alkyUaryl-sulfonate-calcium 
salt ("Geronol FF/U Geronazzo) and 6g of ethoxylated amine + fatty acid + 
15 lineare alkyl-aryl-sulfonate alkali metal salt ("Geronol MS" Geronazzo). After 
complete dissolution 20g of water were added. Transparent solution was 
obtained, for which is characteristic, that on dilution with water it forms an 
emulsion of 0.8-1.5 jam drop-diameter. 

20 B) 

The mixture of 5g of quinalphos and lOg of compound 484 and the mixture of 
7g of ethoxylated-(EO=l3)-propoxylated-(PO=21)-nonylphenol, 2g of lineare- 
dodecylbenzenesulfonic acid-calcium salt and 12g POE-(20)-sorbitan- 
monooleate were dissolved in the mixture of 28.6-28.6 ml of propyleneglycol 
25 and pine-fatty acid and 23.8ml of sun-flower oil, 9.5ml of etanol and 95 ml of 
aliphatic hydrocarbone with 45% naphthene contant. The material thus obtained 
may be preferably used for the preparation of microemulsions. 

C) 

30 The mixture of 0.02-0.02 parts by mass of the active ingredient and of the 
synergist is dissolved in 10 parts by mass of propanol. to the resulting solution 
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99.96 parts by mass of odourless petroleum are added and the mixture is stirred 
until a homogenous solution is obtained. The resulting oily dispersible 
preparation can directly be used in ULV applications. 

5 D) 

The method described in example A) is followed, with the difference that lOg of 
compound 279 is applied as synergist active ingredient. 

10 3 . Preparation of granulates 

In a mechanical granulator are mixed 300g of carbofuran, 300g of compound 
418, 1500g of polycarboxylate alkali salt ("Sorphol." Toho), 500g of dodecyl- 
benzenesulfonic acid sodium salt ("Marlon TP 370" Huls), 500g of beet sugar 
and 7200g of caolinite. The powder mixture thus obtained is mixed with 8300ml 

15 of water using a mixer of high shear force (v=10m/s). The mixture is finally 
spray-dried. Particle-size distribution of the product is 0.1-0.4 mm. 

4. Preparation of aerosols 

20 

In a 100 1 apparatus supplied with stirrer are mixed I kg of bioallethrin, 0.5kg of 
compound 441, 0.1kg of aerosil-air 972, 0.1 kg of ethyleneglycol- 
monosalicylate, 15kg of odourless petroleum and 50kg of propanol. After 
dissolution it is filled into cylinders with 33.3kg of liquid propane-butane 
25 (25-75) gas. 
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5 . Preparation o f vaporators 

In 60 ml of ethanol are dissolved 5g of S-bioallethrin. 5g of compound 279 and 
1 g of lemon aroma. The solution is applied in vaporators, at a temperature of 
5 50 oc. 
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What we claim is: 

1.) Compounds of the general formula I . their optically active isomers and salts 
- wherein 

5 Ar = alycyclic, aromatic or one or more heteroatom containing heterocyclic 
moiety, optionally substituted by one or more alkoxy-, methylenedioxy-, alkyl-, 
halogen-, haloalkyl-, or nitro-group and/or condensed with a benzene ring; 
RL r2 = independently H, alkyK alkenyL haloalkyl, phenyl substituted phenyl, 
cycloalkyL 

10 r4 = independently H, alkyl, alkenyl, haloalkyl, phenyl, substituted phenyl, 

cycloalkyL or 
R3. r4 are together =0, 

Y= C; PO. or 

R9 

1 5 YR3 R*^ together -C=N- group; 

r9 = H. alkyl, phenyl, substituted phenyl; 
RlO = H, alkyl; 

R5. R6, R7, R8 are independently H, alkyl, alkenyK haloalkyl or 
20 Ar-(CRl r2)^.(YR3r4)^.X- form together a carboximide group; 

E = H, halogen, methyl; 

m = 0, 1,2 ; 

n = 0. 1 ; 

0 = 0, 1.2 ; 
25 p = 0,1.2. 

with the proviso, that the sum of the atoms or groups of the -(CR'R-)ni- 
(CR3r4)„.X-(CR-'^r6)o.(CR'7r8)p bridge sceleton is 3 and the -CsC-E 
sceleton forms with the atoms of the bridge a linear chain, consisting of 6 atoms 
ending preferably in a methyl group. 
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furthermore With the proviso, that ifAr Stands for a naphthyl group. Y means 
C-atom. X means O-atom. r3 and R4 together can not mean =0. 

2.) Compounds of general formula I A and their optically active isomers - where 
Ar. Rl. r2. r5. r6 r7. r8, y. E. m. o and p have the same meanings as 
defined in claim 1 . 



3.) Compounds of general formula IB and their optically active isomers - where 
Ar, Rl. r2. r5, r6, r7 r8, rIO^ y, E. m, o and p have the same meanings as 
defined in claim 1 . 



4.) Compounds of general formula IC and their optically active isomers - where 
Ar. Rl. r2. r3, r4, r5. r6 r7. r8 e, m, n. o and p have the same meanings 
as defined in claim 1 . 



5.) Compounds of general formula ID and their salts and optically active 
isomers - xvhere Ar, Rl, r2, r3, r4, r5. r6, r7. r8, rIO, e, m, n. o and p 
have the same meanings as defined in claim 1. 



6.) Compounds of general formula IE and their salts and optically active isomers 
- where Ar. Rl. r2, r3, r4. r5, r6 r7 r8, rIO, e. „ and p have the 

same meanings as defined in claim 1 . 



7.) Compounds of general formula IF and their optically active isomers - where 
Ar, Rl. r2, r.^, r6, r7, r8, r9, g, m, o and p have the same meanings as 
defined in claim 1 . 



8.) Compounds according to claim I. 

1- naphthylmethyl 2-butynyl ether, 

2- propynyl- 1 .3-benzodioxol-5-carboxy late, 
l-[(2-butynyloxy)-ethyl]-3,4-dimethoxybenzene. 
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2,6-d!chIoro-l-(2-butynyloxy-meihyl)benzene, 
1 -[ I -(2-butyny loxy ) propy l]naphthalene, 
R-(-H)-2-[ I 2-butyny loxy ) ethyl]naphthalene, 
5-((but-2-ynyloxy)methyl]-L3-benzodioxole. 
5 5-[2-methy 1- 1 -(2-butyny loxy)propy I]- 1 ,3-benzodioxole. 
5-[(but-2-ynyloxy)phenylmethyl]-K3-benzodioxole 
2-[(2-butynyloxy ) methyl]- K4-benzodioxane, 
2,3--dihydro-2.2-dimethyl-7-(3-pentyloxy)benzoftirane. 

10 9.) Process for the preparation of compounds of general formula L where Ar, 
Rl, r2, r3, r4 r5^ r6^ r7^ r8^ r9^ RIO, x, Y, E, m, n, o, and p, have the same 
meanings as defined in claim 1 . 
characterized by, that 

15 a.) for the preparation of compounds of general formula lA, where Ar, R^, R2, 
r5, r6^ r7 r8, y, E, m, o, and p, have the same meanings as defined in claim 
1., 

compounds of general formula II and III are reacted, where Ar, r1, r2 r5, 
r6, r7, r8, y, E, m, o. and p, have the same meanings as defined in claim 1., 
20 A and B are groups suitable to form ester bond, 

b. ) to prepare compounds of general formula IB, wherein Ar. rK R-, R^. R^, 
R7, r8- rIO, y, E, m, o, and p, have the same meanings as defined in claim L, 
compounds of general formula IV and V are reacted, where Ar» RK R*^> R*^* 

25 R6, r7, r8.^ y, E. m. o. and p, have the same meanings as defined in claim 1 
and C and D are groups suitable to form amide bond. 

c. ) to prepare compounds of general formula IC, wherein Ar. RK R-, R^. r6. 
r7, r8- E, m, n. o, and p. have the same meanings as defined in claim 1 r3 

30 and R"* independently mean H, alkyl, alkenyl, haloalkyU phenyl, substituted 
phenyl. 
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compounds of general formula VI and VII are reacted, wherein Ar. RK 
R^. R^, r7, r8, E, m, n, o. and p have the same meanings as defined in claim 
1.. R^ and R^ independently mean H. alkyl, alkenyl. haloalkyl, phenyl, 
substituted phenyl, F and G are groups suitable to form ether bond, 

5 

d. ) to prepare compounds of general formula ID. wherein Ar-(CRlR^)ni- 
(CR2r4)^-N- stands for a carboximide group. R-\ R6. r7. r8. e, o, and 
have the same meanings as defined in claim 1 

the carboximide of general formula VIII is reacted with the compound of 
10 general formula IX, wherein r5, r6, r7 r8^ e. o, and p, have the same 
meanings as defined in claim 1 . and Lg represents a leavig group, 

e. ) to prepare compounds of general formula IE, wherein Ar, RL R^, R^, R^^ 
R-^, r6, r7, r8^ rIO^ e, m, n, o, and p, have the same meanings as defined in 

15 claim I., 

compounds of general formula X and XI are reacted, wherein Ar, RK R-, R3, 
R4, R-^, r6, r7, r8^ e, m, n, o, and p, have the same meanings as defined in 
claim 1 H and I represent groups, suitable to form a 
-N- 
20 RIO 

group where the meaning of R'® is the same as defined in claim 1 

f. ) to prepare compounds of general formula IF, wherein Ar, R^. R^, R'^. R^, 
r7, r8, r9^ o, and p. have the same meanings as defined in claim 1 

25 compounds of general formula XII and IX are reacted, where Ar. RL R-^, 
R^^ r6, r7, r8, r9^ e, m, n, o, and p, have the same meanings as defined in 
claim 1.. and Lg represents a leaving group, and 

if desired, the compound of general formula I thus obtained is transformed into 
30 its salts, or liberated from its salts, and, if desired, the optically active isomers 
are separated. 
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10. ) Pesticide composition comprising as active ingredient 0,0001-99,9 % by 
mass of a compound of the general formula I, 

where An R2, r3, r4 r5, r6, r7^ r8, r9, rIO, m, n, o and p have the 
5 same meanings as defined in claim 1 

and optionally other pesticide active ingredient(s). beside carriers and other 
auxiliary materials- 

11. ) Arthropodicide composition comprising as active ingredient 0.0001-99.9 % 
10 by mass of a compound of the general formula L 

where Ar, R^, R2, r3, r4 r5^ r6 r7^ r8, r9 rIO^ n, o and p have the 
same meanings as defined in claim 1 

and optionally other arthropodicide active ingredient(s), beside carriers and 
other auxiliary materials. 

15 

12. ) Composition according to claim 11, characterized by, that it 
contains as other active ingredient 

Acetamide derivatives: e.g. oxamyl; 

Benzoylurea compounds: e.g. flucycloxuron, hexaflumuron, teflubenzuron, 
20 triflumuron: 

Benzoylurea like IGR compounds; 

Bicycloheptadien compounds: e.g. heptenophos; 

Cross-bridged diphenyl compounds: e.g. etofenprox. bromopropylate. 

methoxycholor, temephos. tetradifon; 
25 Carbamates: e.g. aminocarb. aldicarb, aldoxycarb, asulam, bendiocarb, 

benfiiracarb, carbaryK carbetamide. carbofuran, carbosulfan, diethofencarb. 

dioxacarb, ethiofencarb. fenobucarb, fenoxycarb, furathiocarb. isoprocarb, 

methomyl. oxamyl, pirimicarb (pirimor), propoxur, thiodicarb, thiofanox, 

xylylcarb; 

30 Carbamoyloxime derivatives: e.g. alanycarb, butocarboxim; 
Cyclodienes: e.g. aldrin, chlordane, endosulfan, heptachlor; 
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10 



15 



20 



25 



Diazoles: fipronil; 

Hydrazides: RH 5992, RH 5849, CGA 215*944; 
Nereistoxin analogues: pi. bensultap; 
Nitroimidazolidynylenamines: e.g. imidacloprid; 

Organophosphor compounds e.g. quinalphos, diazinon, phosalone. dimethoate. 
azinphos-methyl, 

Organotin compounds e.g. azocyclotin, cyhexatin, fenbuiatin oxide SSM21; 
Phenoxy compounds: e.g. diafenthiuron; 

Pyrazoles: e.g. pyrazophos; 

Pyrethroides: e.g. allethrin, bioallethrin (esbol), acrinathrin. fenvaierate, 
empenthrin, prallethrin, resmethrin, MTI-800, flufenprox, permethrin, 
tetramethrin, cyperaiethrin and their isomers and isomer-combinations: 
Pyridazinones: e.g. pyridaben; 
Pyridine derivatives: e.g. chlorpyriphos; 

Pyrimidine derivatives: e.g. pyrimiphos-ethyl, pyrimiphos-methyl; 

Pyrroles: e.g. AC 303-t, 630; 

Quinazolines: e.g. fenazaquin; 

Terpenoid derivatives: e.g. methoprene; 

Tetrazines: e.g. clofentezine, SzI-121 (flufenzin); 

Thiadiazines: e.g. buprofezin; 

Thiazolidin: pi. hexythiazox; 

Triazoles: pi. isazophos, RH 7988: 

Chlorinated hydrocarbons: lindane; 

Macrocyclic lactones; 

Tebufenpyrad; 

Fenpyroxymate; 

Triazamate: 

13.) Compositions according to claims 1 1. and 12, comprising a s active 
ingredient of general formula I one or more of the following compounds: 
1-naphthylmethyl 2-butynyl ether. 
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2-propynyl-l,3-benzodioxol-5-carboxylate, 

1 - [(2-burynyloxy)-ethyl]~3,4-dimethoxy benzene, 
2,6-dichIoro- 1 -(2-butyny loxy-methy l)benzene. 

1 -[ 1 -(2-butynyloxy)propy I]naphthalene, 
5 R-(+)-2-[l-(2-butynyloxy)ethyl]naphthalene. 
5-[(but-2-ynyloxy)methyl]-.l,3-ben2odioxoIe, 
5-[2-methy 1- 1 -(2-butyny loxy )propy 1]- 1 3-ben2odioxoIe, 
5-[(but-2-ynyloxy)phenylmethyl]-L3-benzodioxoIe, 

2- [(2-butyny loxy)methy I]- 1 ,4-benzodioxane, 

10 2,3-dihydro-2,2-dimethyl-7-(3-pentyloxy)benzoftiran. 

14. ) Composition according to claims 11-14 comprising as active ingredient 
0.0001-99.9 % by mass of a compound of the general formula L where Ar, RI, 
r2, r3, r4 r5^ r6^ r7^ r8, r9^ rIO^ ^ n, o and p have the same meanings as 

15 defined in claim 1., and a carbamate suitable for extermination of arthropoda, 
preferably carbofiiran. 

15. ) Composition according to claim 14 containing (2-butynyIoxy-methyl)-3,4- 
dimethoxy benzene, as compound of the general formula I. 

20 

16. ) Composition according to claim 14 containing 5-[(but-2-ynyloxy)methyl]- 
1,3-benzodioxole, as compound of the general formula I. 

17. ) Process for extermination of pests, preferably arthropoda, comprising 

25 treating pests, preferably arthropoda with a suitable amount of a composition of 
claims 10 or 11, if desired in such a way that the compositions containing 
compounds of the general formula K wherein Ar, RL R-, R^. R"^ R^, R^. R-^. 
R8^ R9.r10, 

m, o and p have the same meanines as defined in claim 1 and 
the compositions containing the known active ingredients are used in a tank 
30 mixture or subsequently. 
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I 

•C=N- group 



(1) 



Ar - <CR> R2>m - (YR3R4)n . X- (CR5r6)o - (CR7R8>p - C • C - E 

I. 



AT - (CRlR2)n, - Y • O - {CR5r6)o - (CR7R8)p - C • C - E 
I 

O 

lA 



Ar - (CRI R2)n, - Y - N - (CR5r6)o - (CR7R8)p - C - C - E 
i I 
O RlO 

[B 



Ar . (CR» R2)m ■ (CR3r4)„ - O - (CR5r6)o . (CR7R8)p - C « C - E 

(57) Abstract >C 

The invention relates to compounds of general formula (1). their optically 
active isomers and salts wherein Ar - alycyclic. aromatic or one or more Ar-(CRlR2)m-(CR3R4)n.N_(CR5Re)o,(CR7R8)p.C sC E 

heteroatom containing heterocyclic moiety, optionally substituted by one or ' lo 

more aikoxy-, mcthylcncdioxy-, alkyi-, halogen-, haloalkyl-, or nitro-group ^ 
and/or condensed with a benzene ring; R*. - independently H, alkyl. 

alkenyl, haloalkyl, phenyl, subsdnjted phenyl, cycloalkyl, R^, R^ - independently H, alkyl, alkenyl, haloalkyl, phenyl, substituted phenyl, 
cycloalkyl, or R^, are togedier -O, Y - C; PO, or YR^R* together (a) group: X - -0-; -NR'^-, R^ - H, alkyl, phenyl, substituded phenyl; 
R'<> - H, alkyl; R5, R6, R7. R8 are independently H. alkyl, alkenyl, haloalkyl. or Ar-(CR'R2)m-(YR^R*)n-X- form together a caiboximide 
group; E - H, halogen, methyl; m - 0. 1, 2; n - 0, 1; o - 0, 1. 2; p - 0, I. 2, with the proviso, that the sum of the atoms or groups of 
the -(CR*R2)m-(CR^R%-X-(CR5R6)o-(CR^8)p bridge skeleton is 3 and the -C=C-E skeleton fonms with the atoms of the bridge a linear 
chain, consisting of 6 atoms ending preferably in a methyl group, fuithermore with the proviso, that if Ar stands for a naphthyl group. Y 
means C-atom. X means O-atom, R^ and R* together cannot mean -O. The compounds of general formula (1) according to the invention 
can be applied as active ingredients of pesticide, preferably arthropodicide compositions, and as synergists of other arthropod icide active 
ingredients. 
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(57) Abstract 

The invention relates to compounds of general formula (1). their optically active isomers and salts wherein Ar = alycydic, aromadc 
or one or more heteroatom containing heterocyclic moiety, optionally substituted by one or more alkoxy;. ™f^7*f^^**,^*: aUcyl-, h^8«|% 
haloalkyl-. or nitro-group and/or condensed with a benzene ring; R 



= independently H, alkyl, alkcnyl, haloalkyl, phenyl, substituted 




1. 2; n = 0, 1; o = 0. 1, 2; p = 0, 1, 2, with the proviso, that the sum of the atoms or groups of the -(CR'R^)ni-(CR^R*)n-X-(CR R )o-(CR R )p 
bridge skeleton is 3 and the -CeC-E skeleton forms with the atoms of the bridge a linear chain, consisting of 6 atoms ending prefwably in a 
methyl group, furthermore with the proviso, that if Ar stands for a naphthyl group, Y means C-atom, X means O-atom. R and R together 
cannot mean =0. The compounds of general formula (1) according to the invention can be applied as active ingredients of pesticide, 
preferably arthropodidde composidons» and as synergisU of other arthropodicide active ingredients. 
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PESTICroE COMPOUNDS, COMPOSITIONS AND PROCESS FOR THE PREPARATION THEREOF 

This invention relates to alkynyl pesticide compounds of the general lormula 1.. 
pcsiicidc compositions containing the active ingredients of general lormula 
5 furthermore the pesticide synergists of general formula I., and synergizcd 
pesticide compositions with known pesticide active ingredients, and the process 
for the preparation thereof. 

In general formula I the substitucnts have the following meanings: 
to Ar = an alycyclic-, aromatic-, or one or more heteroatom containing heterocyclic 
moiety, optionally substituted by one or more alkoxy, methylenedioxy, alkyi, 
halogen, haloalkyi or nitro group, and/or condensed with a benzene ring, 
R', r2 = independently hydrogen, alkyl, alkenyl, haloalkyi, phenyl, substituted 
phenyl, cycloalkyl, 

15 r4 = independently hydrogen, alkyl, alkenyl, haloalkyi, phenyl, substituted 

phenyl, cycloalkyl, or 
r3, R** arc togctlier=0; 
Y= C, =P0, or 

R9 

20 YR3r4 fonn together a -C=N- group; 

X = -O.;-NR10s 

R9 = hydrogen, alkyl, phenyl, substituted phenyl; 
rIO = hydrogen, alkyl; 
R^ R6, r7, r8 

are independently hydrogen, alkyl, utkcnyi, haloalkyi, or 
25 Ar-(CR ' R2)m-(YR3R4)n-X- form together a carboximidc group; 

E = hydrogen, halogen, methyl; 

m=0, 1,2; 

n = 0. 1; 

o-O. 1,2; 
30 p = 0.1,2, 

SUBSTTTUTE SHEET (RULE 26) 
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with the proviso that the sum of the atoms or groups of the bridge -(CR1r2)j^- 
fCR3R4)^.X-fCR-^R6)^-(CR7R8)p is 3 and the -C=C-E sceleion with the 
5 atoms of the bridge forms a linear chain, consisting of 6 atoms ending favorably 
in a methyl group, 

ftinhermore with the proviso that if Ar is naphthyl group. Y means C-aiom, X 
means O-aiom. r3 and R*^ together can not mean =0 . 

The invention includes tlirthermore the salts and the optically active isomers of 
10 the compounds of general formula L 

Narrower groups within compounds of general formula I. are represeniaied by 
the compounds of general formula lA. IB. IC. ID. IE. IF. their salts and optically 
active isomers, where the meanings of the substituenis are the same, as defined 
above. 

15 

Favourable representatives of the compounds of general formula I. are: 

1- naphthyl-methyl 2-butynyl ether, 

2- propyny 1- 1 ,3-benzodioxol-5-carboxylate, 

1- [(2-butynyloxy)-ethyl]-3.4-dimethoxybenzene. 
20 2.6-dichloro- l-(2-butynyloxymethyl)benzene, 

1 •[ 1 -(2-butyny loxy)propyl]naphthalene. 
R-(-^)-2-[ I -(2-butynyloxy)ethyl]naphthalene. 
5-[(but-2-ynyloxy)methyI]- 1 ,3-benzodioxole. 
.>-[2-methy 1- 1 -(2-butyny loxy )propy I]- 1 ,3-bcnzodioxole, 
25 5-[(but-2-ynyloxy)phenylmethyl]-K3-benzodioxole, 

2- [(2-butynyloxy)methyl]-K4-benzodioxane. 
2.3-dihydro-2.2-dimethyl-7«(3-pentyloxy)benzoftiran 

In the term Ar the aromatic group is favourably phenyl or naphthyl group. 
30 /^r as a heterocyclic moiety may contam one or more O. S, N heteroatoms, it 
may favourably represent benzodioxole-, benzodioxane-, 2-benzoftjran-, 7- 
benzofiiran-moieties. 
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The alicycllc group may tavourably be condensed with a benzene ring, thus for 
instance may represent indane group, or L2.3.4-tetrahydronaphthyl group. The 
carboximide group may favourably represent phthalimide moiety. 
The aromatic, heterocyclic and alicyciic Ar groups are optionally substituted by 
C|.4 alkoxy-. methylenedio.\y-.C,.4 alkyi-. halogen-. C1.4 haloalkyl- or nitro 
group. 

Compounds which are non-toxic, or only slightly toxic alone, but given together 
with a pesticide, preferably arthropodicide agent they enhance markedly the 
potency of the latter, are called synergists. These materials may in principe act 
in several ways, however they exert their effect decisively by blocking the 
metabolism of the active substance. Metabolism may proceed via oxidative, 
hydrolytic. conjugative and absorption reactions and by the variations thereof. 
At present there is no unambiguos example for a synergist acting at the receptor 
level, neither do they play an imponant role in the praxis. 

The synergistic potency e.g. in the case of insecticides is characterized by the 
so-called SR synergist ratio which is given as follows: 

L^SOinsecticide 
SR50 = 

L^SOinsecticide + synergist 

The more the SR50 value differs from 1, the higher is the synergistic potency. 
The use of synergists in arthropodicidal preparations is very attractive, since 
they afford a possibility to come out with new preparations with practically all 
representatives of the area. These new preparations, compared to the previous 
ones, promise to be less expensive, less toxic, more selective, encountering less 
environmental hazard, suppressing the evolution of resistance, and being active 
also on strains which already evolved resistance. 

Following the discovery of synergists and the reveal of their mode of action, a 
30 wide-range research and development work started from the mid 60-ies till the 
late 70-ies to work out new synergists. This research, however resulted only a 



10 



15 



20 
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few molecules which really attained application (at present the number of the 
registered insecticide synergists is less than 10). These compounds are of basic 
scientific imponance in the research of resistance (K. F. Raffa and T. M. 
Priester. J. Agric. Entomol.. 2( I ). 27-45. (1985)). however, there are only 2-3 
5 molecules listed as products in the Pesticide Manual, and only two materials 
(PBO. MGK264) which are actually on the market. The field application has 
been restricted by several factors: it is not easy to find a chemical tool which can 
be used selectively and safely, and the cost/effectiveness ratio of which is 
competitive with thai of the active ingredient. To apply a synergist 
10 economically, it must be highly potent, it must act at small doses (noi exceeding 
the original dose of the active ingredient). 

On the basis of their chemical structures the presently known arthropodicide 
synergistic compounds may be divided into the following groups: 
### 1.3-methylenedioxyphenyl (MDP) derivatives 
1 5 ### O-2-propyny 1 and propynyl-homologues and their derivatives (ethers, oxim- 
ethers. esters) 
### N-alkyl derivatives 
### phosphor esters 

### other derivatives e.g. thiocyanates, polyhalo ethers etc. 

20 The compounds may also be divided into groups on the basis of their target of 
attack [K. F. Raffa and T. M. Priester, J. Agric. EntomoL. 2(1), 27-45, (1985)], 
but this grouping is rather theoretical, less exact, first of all because the actual 
metabolic processes are not fully known. The metabolism of most of the 
compounds proceeds consecutively, but may also proceed simultaneously, and 

25 may follow several mechanisms, thus the division is less informative, even if we 
consider the first step of the cascade degradation as the decisive step. 

For the metabolic degradation of most arthropodicides first of all the oxigenaze 
system is responsible. It is agreed in the literature that the compounds of this 
30 group exen their activity basically by blocking the cytochrome P-450 enzyme of 
the microsomal oxidation system [John E. Cassida. J. Agr. Food Chem., 18(5), 
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753-772. ( 1970). R. M. Sacher. R. L. Meicalf and T. R. Fukuto: J. Mgr. Food 
Chem.. I6C5). 779-786. (1968)]. The enzymes forming the structurally 
analogous group of so-called isoenzymes constitute the major part of the 
detoxificaton system of the organisms [Ortiz de Moniellano. P. R., Ed. 
5 Cytochrome P'450: Striiciure Mech. and Biochem.. Plenum New York. ( 1986)]. 
They perform detoxitication via mono-oxigenation of the substrate, producing a 
more polar product, which possibly after ftirther transformations can be 
eliminated by the organism. The system degrades ver\' different structures by the 
same way. Therefore they are also designated as Mixed Function Oxigenazes 
10 (MFO) and Polysubsirate Monooxigenazes (PSMO). 

On that basis one could expect that the surface of the enz\'me is aspecific for the 
synergist, too. Quite the contrary, we have found that the compounds may be 
optimized. 

15 For the isolation and testing of the Cytochrome P-450 enzymes of insects there 
are standard methods available [J. G. Scott and S. S. T. Lee: Arch. Insect 
Biochem. and Phys.. 24, 1-19, (1993)]. The enzymes of various species may 
show great similarities, but they may also differ significantly from each other. 
The synergists known from the literature and investigated by us belong to the 

20 group of O-2-propynyl, and propynyl-homologues and their derivatives (ethers, 
oxim-ethers, esters). As shown by the literature they exhibit different potency 
for the different species, which means that the oxidation capacity of the species 
varies to a certain extent. This is the reason for the high insect/mammal 
selectivity and synergist selectivity, characteristic for that group of compounds. 

25 These selectivities. which cannot be directly explained by the above mode of 
action, are the bases of the development and safe application. On the other hand 
this is the reason why these compounds have not became commercially 
available. For all the compounds of the group prepared and evaluated so far we 
can tell, in general, that their effect was exlusively bound to the propynyl side- 
chain, this chain has been substituted in the allylic position by various aryl rings 
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mainly through an oxygen atom. The compounds known as yet may be divided 
into the following groups: 

### Phenyl propargyl ethers (Fellig et. al.. J. Agr. Food Chem.. 18(5). 78. 
<1970)J 

5 ### Benzyl propargyl ethers [Ciba Geigy. Ger. Offen. 2 235 005 ( 1972)] 
### Benzaidoxime propargyl ethers [Ciba Geigy. Ger, Offen. 2 016 190 
(1970)] 

### Naphthoic acid propargyl esters [Hoffman-La Roche. Beig, Patent. 
867 849(1978)] 

10 mm Alkynylphthalimides [FMC, Ger. Patent. 1 217 693 (1966)] 

### Phenylphosphonic acid propargyl esters [Niagara Chem. Div.. FMC 

Corp., Technical Data Sheet on NIA 16824, (1968)] 
The first rvvo groups are sub-divided into further groups owing to the high 
variability of the aromatic group and its substituents. Thus, there are known 

15 naphthyl propargyl ethers [Hoffman-La Roche, US 3 362 871 (1968); Ciba 
Geigy, Ger. Ojfen. 2 100 325 (1971)], 

4-hydroxyquinoline propargyl ethers [Alkaloida. HU 210 557, (1992)], 
methylenedioxybenzyl propargyl ethers [Sumitomo. JP. 03 01177, ( 1973)] and 
al fa-substituted methylenedioxybenzyl propargyl ethers (Sumitomo* JP, 

20 61 24585, 61 24586 ( 1 986)]. 

In a study about naphthyl propynyl ethers it has been concluded that butynyl 
ethers, first of all 3-butynyl ethers are more potent than the analogous propargyl 
and pentynyl ethers [R. M. Sacher et. al.. J. Agr. Food Chem.. 16, 779-786. 
(1968)]. Interestingly, however there was no continuation of that work, the 

25 discovery has not been patented, either. Detailed analysis of the literature data 
suggest, that the propynyl side-chain cannot be replaced by homologous chains, 
since the publications and patents relate further on to propargyl derivatives. 
In order to clear this contraversion we have prepared the compounds in 
question, and found that in contrast to what was disclosed in the literature, the 2- 

30 butynyl derivative (the one ending in a methyl group) is more potent than the 3- 
butynyl derivative; the aipha-isomers are more potent than the analogous beta- 
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isomers: and the 3-pentynyi derivative is more poteni than the 2-butynyl 
derivative. These data suii well in our theory, and the data given in the literature 
might be the reason why this direction was not followed by others. 
Similarily. there is a contraversion regarding the activity of the 4- 
5 penrynylphthalimide derivatives: although they proved to be potent synergists of 
allethrin. they antagonized with pyrethrin [H. Jaffe. J. L. Neumeyen J. Med. 
Chem., 13, 90 K (1970)]. In these structures again, the alkynyi chain ends in 
triple bond. The hybride variations of these structures, namely the N-alkyloxy- 
O-propargyl-phthalimides have also been prepared, here again the triple bond is 

10 in terminal position [Sumitomo, NL 6 600 916 (1966)]. 

To sum up. the most active representatives of the group, although on some tests 
exhibited outstanding activity, and were superior regarding their synergist/active 
ingredient ratio [D, J. Henessy, Biochemical Toxicology of Insecticides, Ed., R, 
D, O'Brian & I. Yamamoto. Academic Press, 105-1 14, ( 1970)], have never been 

15 applied in the praxis. This has several reasons: their activity did not reach the 
potency of earlier well-established derivatives, they exhibited activity only in a 
narrow range, their potency was highly species-dependent, and within one 
species it depended greatly on the '"strength" of the individual. Their safe and 
broad application was not therefore ensured. 

20 The alkynyi compounds listed above are all derivatives of a common optimal 
structure, but the authors did not realize the relationships, and have not prepared 
the most active representatives, alloying and improving the advantages of these 
groups of compounds. 

We have experimentally tested, compared and analysed the biological effect of 
25 the known compounds, as well as that of the new derivatives prepared by us, 
and revealed the structural element which is responsible for the effect. On that 
basis we have prepared new compounds which surpass significantly the activity 
of the earlier ones and combine those properties which ensure effectiveness on 
more species and with more known active ingredients. 
30 The integral part of the present invention is the discovery, that in the optimal 
compounds the carrier of the activity is a triple bond of an alkynyi structure with 
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an electron-rich Ar ring, which is connected to the triple bond through a mobile 
bridge consisting of three atoms. The atoms of the bridge are variable, and may 
have substituents, and so is the ring. To enhance the activir\ it is favourable to 
introduce lipophilic and electron-rich atoms and substiiuems. Thus the atoms of 
5 the bridge may be -besides of carbon atoms- oxigen. sulphur, nitrogen, and 
phosphor heteroatoms. These atoms may be linked through single or multiple 
bonds to each other and optionally with ftirther substituents containing the 
above heteroatoms they may be substituted to further functional groups or 
derivatives. The atoms may be replaced by each other. The first element of the 

10 bridge may with its substituent form a ring, which may be attached to the 
aromatic ring, and thus may be part of the electron-rich moiety. Into the ring, 
linked to the bridge, heteroatoms. as listed above, may also be incorporated, and 
the effect may be further enhanced by the introduction of alkoxy, halogen, alkyL 
haloalkyi or nitro substituents. The ring may be 5-, 6-. or 7-membered and may 

15 be condensed with a further ring, which is built according to the above 
principles, and may incorporate the first element of the bridge. Compounds in 
which the acetylenic hydrogen of the alkynyl side-chain is replaced by a methyl 
group exhibit higher activity than the the analogues with terminal triple bond. 
Keeping these rules we can carry out new substitutions by which we can modify 

20 the character of the compounds, according to the demand (lipophilicity, 
translaminarity, systemicity, etc.) of the application area. 

Of the isomers of optically active compounds. e.g. 
a-methyl-5ubstituted benzyl derivatives, the Rf+)enantiomers are more potent 
25 than the S(-)enantiomers. The difference between the activities of the isomers is 
growing with an enhancing activity of the racemic mixture. 

The compounds developed by us are new, they are characterized by outstanding 
mammal/insect selectivity and high potency, exerted at low dose related to the 
30 active ingredient. This is attributed to the outstanding high receptor affinity of 
our compounds. In comparative experiments the indices of our compounds 
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highly surpassed those of earlier known synergists for active ingredients, whose 
metabolism is based on microsomal oxidation. This high activity and selectivity 
were also demonstrated in field studies conducted on small plots. The 
compounds did not show fito-toxicir>', they did not separate from the active 
5 ingredients, their physico-chemical parameters fitted well with those of the 
active ingredient. Through these features the dose/efficacy/cost value, which 
earlier hindered the application, could favourably be modified and the 
application became possible. 

With the active substances of general formula I the effect of the following 
10 known arthropodicide active ingredients may favourably be synergized: 
Acetamide derivatives: e.g. oxamyl; 

Benzoylurea compounds: e.g. flucycloxuron. hexaflumuron. teflubenzuron, 
triflumuron: 

Benzoylurea like IGR compounds; 
15 Bicycloheptadien compounds: e.g. heptenophos; 

Cross-bridged diphenyl compounds: e.g. etofenprox. bromopropylate. 
methoxycholor, temephos, tetradifon; 

Carbamates: e.g. aminocarb, aldicarb, aldoxycarb. asulam. bendiocarb, 
benftiracarb. carbaryL carbetamide, carboftiran, carbosulfan, diethofencarb, 
20 dioxacarb. ethiofencarb. fenobucarb. fenoxycarb. flirathiocarb. isoprocarb, 
methomyl, oxamyl, pirimicarb (pirimor), propoxur. thiodicarb. thiofanox, 
xylylcarb; 

Carbamoyloxime derivatives: e.g. alanycarb. butocarboxim; 
Cyclodienes: e.g. aldrin. chlordane. endosulfan. heptachlor: 
25 Diazoles: fipronil; 

Hydrazides: RH 5992. RH 5849, CGA 215'944; 
Nereistoxin analogues: pi. bensultap; 
Nitroimidazolidynylenamines: e.g. imidacloprid; 

Organophosphor compounds e.g. quinalphos. diazinon. phosalone, dimethoate, 
30 azinphos-methy L 

Organotin compounds e.g. azocyclotin, cyhexatin, fenbutatin oxide SSI- 121; 
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Phenoxy compounds: e.g. diafenthiuron: 
Pyrazoles: e.g. pyrazophos: 

Pyreihroides: e.g. allethrin. bioallethrin (esbol), acrinaihrin. fenvaleraie, 
empenthrin. prallethrin. resmethrin. MTI-800, tlufenprox. permethrin. 
5 leiramethrin, cypermethrin and their isomers and isomer-combinaiions: 
Pyridazinones: e.g. pyridaben: 
Pyridine derivatives: e.g. chlorpyriphos; 

Pyrimidine derivatives: e.g. pyrimiphos-ethyl, pynmiphos-methyl: 

Pyrroles: e.g. AC 303-t, 630; 
10 Quinazolines: e.g. fenazaquin: 

Terpenoid derivatives: e.g. methoprene: 

Tetrazines: e.g. clofentezine. SzI-121 fflufenzin); 

Thiadiazines: e.g. buprofezin; 

Thiazolidin: pi. hexythiazox; 
15 Triazoles: pi. isazophos. RH 7988; 

Chlorinated hydrocarbons: lindane: 

Macrocyclic lactones; 

Tebufenpyrad; 

Fenpyroxymate; 
20 Triazamate: 

The above knov^n active ingredients are described in the 8th and 1 0th Edition of 
the Pesticide Manual, European Patent Application No. 0635499 (SZI-121). 
A.G.Chem.New Compound review vol. 11(1993) and ACS Symposium Series 
504 p. 272. respectively. 
25 Compounds of the general formula I can be most preferably used to synergize 
the effect of carbamates preferably carbofuran. 

We have found that the compounds have dual action, they are superior 
synergists of arthropodicide active ingredients, and they also hinder the 
individual grows of arthropoda through an effect impeding the biosynthesis of 
30 ecdison, a material, playing key role in the growth of arthropoda. There is thus 
an unambiguous relationship between the synergistic- and the individual 
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growth-hindering activities. This latter effect, beside the outstanding 
metabolism-blocking activity of the compounds, is also a consequence of the 
fact, that these materals, in contrast to the othen earlier known families of 
compounds, practically do not degrade, or degrade only extremely slowly in the 
5 organism of the arthrbpoda. Thus, when applied alone, at a long run. depending 
on the periods of the endocrin regulation, they are able to block the hormon 
synthesis and hinder the degradation of the endo and exo-biotica. Due to the 
toxines accumulating in the organism, the individuals become incapable of 
living, they do not eat. the production of eggs deminishes. and the reproduction 
10 stops. 

Beside these enhanced activities, the toxicity values of the compounds on 
mammals did not increase. This can be anributed to the differences in the 
electrode poiencial values of microsomal oxidation systems for mammals and 
for arthropoda. Whereas the oxidation potential values of the higher-order 

15 organisms are high, and therefore they are able to beat the electron-barrier of the 
complexed synergists, the oxidation system of the arthropoda. with its small 
potential, is not capable to oxidate, and by this to remove the complexed 
molecule from the surface of the enzyme, causing the paralysis of the system. 
This is the reason why the compounds can be applied safely and selectively. The 

20 over-average fast degradation and excretion of the compounds from mammalia, 
owing to their high enzyme activity and fast enzyme binding, ensure . in contrast 
to the arthropoda. that these materials do not enhance the effect of biotics found 
or taken up by the mammalian organism, and therefore they are safe. 
The effect was demonstrated by us on various arthropode species. Applied 

25 alone, or as a synergist, the compounds were active on insects, plant-louses and 
also on acari. In the light of the above, this fact refers again to the qualitatively 
different detoxification system of the mammals. 

A very valuable advantage of our compounds is that on applying them to 
species, which already evolved resistance, the toxic dose could be reduced 
30 below the original dose of the known active ingredient (measured on susceptible 
strains). This has not been experienced with other synergists. This makes 
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possible the sate and effective management of resisieni populations, complying 
with the modem regulations. 

Beside the expected advantages mentioned above (they make possible to 
develope tools which are less expensive, less toxic on mammals, selective, and 
5 can suppress resistance) with the help of these compounds a number of well- 
established active ingredients can be renewed, the market of which has fallen 
back in the past years, because resistance evolved against them. (Carbofuran, 
Quinalphos. Cartap. Methomyl). Our compounds create new application and 
market possibilities, since they enhance the potency of less active materials 
10 (Resmethrin. Bioallethrin. Pirimicarb etc) to the level of the most active 
compounds, without increasing their toxicit>'. PBO. which is on the market in 
big lots, but -with natural resources running low- at increasing price, and which 
is drawing back because of its suspected tumor provoking effect, may also be 
replaced with the help of our compounds. 

15 

The preparation of the compounds of general formula 1 varies depending on the 
different groups of compounds, and can be carried out by the chemical methods^ 
characteristic for the preparation of these groups. 
Thus 

20 a.) for the preparation of compounds of general formula I A. where Ar, RK r2, 
r6, r8, y, E. m. o, and p. have the same meaning as defined above, 
compounds of general formula II and III are reacted wherin Ar, R*, R^, R^, R^, 
R^- R^-- E, m, o. and p, have the same meaning as defined above, A and B 
are groups, suitable to form ester bond. 

25 

b.) for the preparation of compounds of general formula IB, wherein Ar. R^ 
R2, r5, r6 r7, r8, rIO. y. E. m« o. and p, have the same meaning as defined 
above. 

compounds of general formula IV and V are reacted, wherein Ar. RK R-, R^, 
30 r6. r7^ r8., y, E, m* o. and p, have the same meaning as defined above, and C 
and D stand for groups, suitable to form amide bond. 
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c.) for the preparation orcompounds of general formula IC. wherein An R'. R-, 
R-"^. R6, R^. r8. E. m, n. o. and p, have the same meaning as defined above. R^ 
and R** independently mean H. aikyl. alkenyl. haloalkyl. phenyl, substituted 
phenyl. 

."^ compounds of general formula VI and VII are reacted, wherein Ar, R'. R-. 
R^, R6. R R^', E, m. n. o. and p. have the same meaning as defined above. R^ 
and R"^ may independently mean H. alky I, alkenyl, haloalkyl. phenyl, substituted 
phenyL F and G stand for groups, suitable to form ether bond, 

10 d.) for the preparation of compounds of general formula ID. wherein Ar- 
(CRlR2)n^-(CR2R4)n.N- stands for caboximide group. R^. r6. r7. r8, e. o. 
and p, have the same meaning as defined above, 

the carboximide of general formula VIII is reacted with the compounds of 
general formula IX. wherein r5, r6, r7^ r8. q. and p, have the same 
15 meaning as defined above and Lg stands for a leaving group, 

e. ) for the preparation of compounds of general formula IE, wherein Ar, RL R2. 
r3, r4. r5. r6^ r7, r8. rIO, e, m, n. o, and p. have the same meaning as 
defined above, 

20 compounds of general formula X and XI are reacted, wherein Ar, RI, r2, r3. 

R4, r5. r6, r7, r8.. e. m. n, o, and p. have the same meaning as defined above. 

H and I stand for a group, suitable to form a 

-N- 
f 

RlO 

25 group, wherein R^^. has the same meaning as defined above, 

f. ) for the preparation of compounds of general formula IF. wherein Ar. Rk R2. 
R-\ r6. r7. r8, r9 e. m, o, and p, have the same meaning as detined above, 
compounds of general fomiula XII and IX are reacted, wherein Ar, rL 

30 r6, r7^ pfi, n, o, and p, have the same meaning as defined above, 

and Lg stands for a leaving group, and 
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if desired, the compound of general formula I can be transformed into its salts, 
or may be liberated from its salts and. if desired, the optically active isomers 
can be separated. 

5 

To prepare the compounds of general formula I advantageously: 
a.) The acyl halide of general formula II is reacted with the alkynol of general 
formula III. or the carboxylic acid of general formula II is reacted with the 
alkynyl halogenide of general formula IIL in the presence of an acid binding 
10 agent, or 

the carboxylic acid of general formula 11 is reacted with the alkynol of general 
formula III in the presence of an activator preferably diethyl azodicarboxylate 
and triphenylphosphine or dicyclohexylcarbodiimide and an acidic catalyst, 

15 b.) The acyl halide of general formula II is reacted with the primary or 
secondary alkynylamine of general formula V, or the carboxamide of general 
formula IV is reacted with the alkynyl halogenide of general formula V, 
optionally in the presence of an acid-binding agent. 

20 c.) The alcohol of general formula VI is reacted with the alkynyl halogenide of 
general formula VIL or the halogenide of general formula VI is reacted with the 
alkynol of general formula VII in the presence of a base, or the alcohol of 
general formula VI and the alkynol of general formula VII are reacted in the 
presence of an activator, preferably diethyl azodicarboxylate and 

25 triphenylphosphine or dicyclohexylcarbodiimide and an acidic catalyst. 

d.) The carboximide of general formula VIII is reacted in the presence of a base 
with the alkynyl halogenide or -mesylate, -tosylate. -trifluoroacetate of 
general formula IX. or 

30 
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e.) The secondary amine of general formula X is reacted with the alkynyl 
halogenide of general formula XL or the halogenide of general formula X Is 
reacted with the secondare' amine of general formula XI in the presence of a 
base, or 

f ) The aldoxime or ketoxime of general formula XII is reacted in the presence 
of a base with the alkynyl halogenide or -mesylate, -tosylate. -trifluoroacetaie of 
general formula IX. 



10 The compounds prepared and claimed by us are new. they are not disclosed in 
the literature. Their structures have been elucidated after purification, purity was 
checked by TLC and GC methods. The molecular formula of the compounds 
was proven by elementary analysis, and the stractures were unequivocally 
supported by IR, IH- and 13C-NMR measurements. 

15 

The materials can be formulated as independent compositions or in admixture 
with other known arthropodicide active ingredients, and according to the 
application goal known carriers and other auxiliary materials may be used. Thus, 
by methods known per se. emulsion concentrates, microemulsions. dusters, 
20 aerosols, vaporators and smokers may be prepared. [Rhone Poulenc-Geronazzo: 
Surfactant and Specialities for Plant Protection. Application Manual (1994), 
ICI: Surfactants. Application Manual (1992)]. 

In the course of the application the preparation containing the compound of 
25 general formula I and the preparation containing the known active ingredients(s) 
can be used one after the other or by making a tank-mixture of them. 

To demonstrate the scope of our invention we present the following examples, 
without limiting the scope to the examples. 

30 



BNSDOCID: <WO_9719040A3JA> 



wo 97/19040 




PCT/HU96/00069 



Examples for preparation: 

Purity of the compounds was checked by TLC and GC methods: (CP 9000. CP- 
SIL-5CB. 60 m x 0.53 um. 5 ml/min N2,. FID. 220°C). As shown by these 
5 methods all compounds had purity over 95%. Structure of the materials was 
supported by IR. IH and C13-NMR measurements, molecular formulae were 
proven by elementary analysis. 

1 . Alkynyi esters 

10 

General procedure 

A. ) 

The appropriate alkynyi alcohole was dissolved in dry benzene, pyridine was 
added and the mixture was cooled to O-SOC. To this mixture the acyl chloride 
was added at a rate that the inner temperature does not exceed S^C. The reaction 
mixture was stirred at room temperature overnight^ the precipitated pyridinium 
hydrochloride was filtered off. The filtrate was neutralized with hydrogen 
chloride solution, then washed subsequently with water and saturated sodium 
chloride solution, dried on MgS04 and evaporated. The raw material was 
purified by chromatography. 

B. ) 

6 mmol of the acide were dissolved in 20 ml of dry THF and 1.0 g (6 mmol) of 
diethyl azodicarboxylate (DEAD) were added. The mixture was cooled on an 
25 ice-water bath, and the solution of 10 mmol of the alkynol and 1 .6 g (6 mmol) of 
triphenylphosphine in 10 ml of THF was added. The characteristic orange 
colour of the DEAD gradually disappeared. The solution was stirred at room 
temperature overnight, then it was diluted with 50 ml of ethylacetate. washed 
with saturated sodium chloride solution, dried and evaporated. From the residue 



15 



20 
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17 



the triphenylphosphine oxide crystallized on addition of hexane-eihylacetate 
mixture. The filtrate was purified by coloumn chromatography. 
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2. Alkynyl-amides 
General procedure 

The solution of the acyl chloride was reacted with the solution of the 
alkynylamine, in the presence of pyridine, at room temperature. The suspension 
was diluted washed consecutively with water, diluted hydrochloric acid solution 
and sodium hydrocarbonate solution, dried, evaporated and purified by 
chromatography and crystallisation. 
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I ), 1 JJ.^9 (C-4a), 












loy. I** 


2.4 


N-(2-Butynyl)- 


120-122 


3276 (NH), ^046, 30 H, 


1 .5J (.>H, I, J-i. 1 rlZ, 




542 


Nnaphthamide 




2917. 2856, I6j2. 1618, 


CH3-CS), 4.25 \ J,W. q. 


CH2-CS), 74.47 and 








1591, 1^77, 1522, 1444, 


J='2. 1 Hz. CH2-Cs), 


79.81 (CsC). 124.59, 








1432, 1287, 1258, 783 


6.25 (IH, s. NH), 7.31- 


125.19, 124.62, 125.09. 










7 60 HH m) 7 85 (2H, 


17 i7f; 10 i')7 ?n 










m), 8,32 (IH.m) 


128.26, 130.11 (C-8a). 












130.75 (C-2). 133-64 












and 133.75 (C-l,C-4a), 












169.03 (CO) 
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3. Alkynylimides 
General procedure 

5 To the solution of phthalimide in dry DMF 1 molar equivalent of drv* potassium 

carbonate was added and to this suspension was added dropwise the toluene 
solution of 1 molar equivalent of alkynyl bromide. The suspension was stirred at 
80 for 3 hours, then it was poured on ice-water, the crystals were collected 
and crystallized from 96% ethanol. 

lo 





Compound 


Mp(C^) 


IR v(cin-*) 


lH-NMR5(ppm> 


I3C-NMR6 (ppm) 


3.1 


N-(But-2-ynyI)- 


216-218 


3090. 3040 (H-C 


1.76 (3H, t, J=2.3 Hz, 


3.12(CH3-Cs), 27.16 


537 


phthalimide 




aromatic), 2957, 2920 


CH3-C=), 4.32 (2H. q. 


(N-CH2-C«), 73.82 








(CH aliphatic), 2234 


J=2.3 Hz. N-CH2-CS), 


(CH3-C=). 79.06 (CH2- 








(C=C) 1768. 1718 (CO), 


7.86-7.91 (4H. m. 


Cs), 123.48 (C-3.C-6), 








1609 (C=C aromatic). 


aromatic) 


131.64 (C-KC'2), 








1468. 1431. 1397, 1354, 




134.87 (C-4, C-5). 








1333. 1126, 1090,952, 




167.01 (CO) 








775. 732.712. 629. 560. 












532. 
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4. (Aryl-alkyl)-. alkyl-alkynyl ethers 

4.0 Preparation of !-[(2-butynyloxy)-ethyll-3.4-dimethoxybenzene (compound 599) 
In a 50 ml flask fitted with thermometer, magnetic stirrer, addition tlinnei, and 
connected to an inert gas system, the suspension of 30 mi of dry THF and 1 .5 g 
5 (0.063 mol) of NaH (cca.90 %) was prepared. To the suspension was added 
dropvvise. at room temperature the solution of 4.0 g (0.021 mol) of a-methyl- 
veratrylalcohol in 21 ml of dry THF. The mixture was heated under reflux 
conditions for T hour, cooled to room temperature. 4.1 g (0.0315 mol) of 1- 
bromo-2-butyn were added, then the heating was continued. The reaction was 
10 followed by TLC (eluent: hexane-EtOAc 4:1). The reaction is completed in 
about 3-4 hours. 

To the cooled thick suspension 50 ml of ether was added, the mixture was 
filtered on Celite. the filtrate was washed with distilled water, dried on 
magnesium sulfate and evaporated. The residual oil was purified by coloumn 
1 5 chromatography (eluent: hexane-EtOAc 4:1, Rr=0.3 7). 
Yield: 2.3 g (9.8 mmol), 46.9 %. 

Purity of the product was checked by GC analysis: (CP 9000. CP-SIL-5CB, 60 
m X 0.53 Jim, 5 ml/min N., FID. 250^C) tR= 12,0 min. >99% 
Proof of structure: 
20 Elementary analysis: (CuHnOa, 233.29): 
calculated: C% 72.08, H% 7.35 

found: C% 69.70, H%7.21 

IR (CHaO V cm*': 2976. 2855. 2837. 1605. 1595. 1514, 1465. 1419. 1371, 
1353. 1311, 1260. 1164, 114K 1086, 1027, 864 
25 'H-NMR (200 MHz. CDCh) 5: 

1.46 (3H, ± J=6.5Hz, CH-CHy). 1.85 (3H, t, J-2.3H2. ^C-CH^), 
3.83 and 4.0 1 (2H. ABX3 Jab=15.0H2, Jax=Jbx=2.3Hz. =C-CH20X 
3.87 and 3.89 (summa6H.s each OCHj) 
4.55 (2H, q, J=6.5 Hz. Ar-CHO), 
30 6.80-6.89 (3H, m, aromatic). 
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"C-NMR (50 MHz, CDCl5)5: 

3.61 (sC-CHO, 23.76 (CH-CHO. 55.87 (OCHo- 55.96 (^C-CH.O). 
75.36 (sCCH.), 76.40 (Ar-CH-CH,), 81.91 (^OCH,). 109.06 (C-Z). 
1 10.86 (C-5), 118.94 (C-6), 135.30 (C-1). 148.52 (C-3). 149.19 (C«*), 



In an analogous way as described in Example 4.0 were prepared the following 
compounds: 



10 



30 





Compound 


Mp(C^) 


IK v(cm * ) 


IM.K/K/IR ?k (nnm\ 
1 n"lNivii\ o \ 


1 3C-NMR 5 ^Dom ) 


4.1 


1-naphthyl- 


oil 


j044, jOOI, 2945, 2920. 






279 


methyi 




2854, 1598, 1509. Ij3o, 








2-butynyl ether 




1 166, 1086, 1067 


J=2.l Hz, 0-C//2-C=C). 


C 10H7-CH2-O), 75. 1 0 










5.06 (2H. s,C|oH7- 


{0-CH2-C3C), 82.76 










C//2-0), 7.45 ( I H, I, 


(O-CH2-CSC), 124.03. 










J=8 Hz), 7.53 (3H, m). 


125.10. 125.72, 126.19. 










7.84 (IH, d. J=8.1 Hz), 


126.85, 128,43, 128.72, 










7.88 (3H, m). 7.88 ( I H. 


131.79 (C-8a), 133.06. 










d, J=7.7 Hz). 8,19(IH. 


ii:^ 70 










d, J=8.2 Hz) 




-4.2 


MN2- 


oil 


3052, 2977, 2921,2856. 


1.67 (3H,d. J= 6.5 Hz, 


3.64 (CsC-CH3), 22.96 


292 


butynyloxy)- 




1596, 1509, 1444, 1371. 


C//3-CH), 1.87 (3H, t. 


(CH3.CH), 56.37 (O- 




ethyll- 




1095, 1078 


J=2.3 Hz. SC-C//3), 


CH2-C3C), 74.29 (CH3- 




naphthalene 






2.96 and 4.15 ( summa 


CH), 75.36 and 82.14 










2H. ABX, Jab=*^^ 


(CsO, 123.26 (C-8). 










Hz, JaX='»BX=2.3 Hz, 


123.52, 125.50, 125,85. 










OC//2-CvC).5.40(IH. 


127.92, 128.83, 130.78 










q. J=6.5 HZ.C10H7- 


(C-8a), 133.88 (C-4a). 










C//-0). 7.51 (3H, m). 


138.42 (C-1) 










7.61 (IH,d, J=6.8 Hz). 












7.79 ( I H, d. J=8.1Hz), 












7.89 OH, dd.J=7.9. 1.8 












Hz), 8.22 ( I H. d. J=8.l 












Hz) 
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1^ 


^3 


0 


■ A / »* KJ 711/ 


4.3 


l-{l-{2. 


oil 


3058, 3048. 3000, 2962. 


1.02 (3H, t, J= 7.4 Hz, 


3.59{C5C-CH3>. 10,62 


454 


butynyloxy)- 




2932. 2923. 2876. 


C//-;-CHo). 1 89(3H, t. 


(C'H3-CH2> 30.27 




propyl)- 




2856, 1598, 1509, 


J=2.3 Hz. C=C-CH-), 


(CH3-CH2). 56.54 (O- 




naphthalene 




1460, 1 105, 1062, 


2.03 (2H. m. CH^-C/Zt)- 


CH2-CsCK 75.50(0- 










3.95 and 4. 1 7 f summa 


CH2-C sO, 80 08 and 










2H, ABX. Jab=^5.0 


81.96 (OCH-naphthyl 












and 0-CH-»-CsO. 










OC//2-CSC). 5.I5(IH. 












t, J=6.4 HZ.C10H7-C//. 


P5 31 P5 36 l'>5 73 

tM,J./J, 










O), 7.53 (3H.m), 7.59 


l'>7 91 PS 7Q 1 > 1 IQ 

■ l_0./7. 1.71.17 










(!H» d), 7.81 (IH, d). 


(C-8a), 133.88 (C^a), 










7.89 (3H,m). 8.27 (I H, 


137.I2(C-1) 










d) 
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Compound 


Mp(CO) 


IR v(cm-^) 


lH-NMR5(ppm) 


l3C-NMR6(ppm) 


4,4 


[-(2-ineihyH-<2- 


oil 


305 K 2959, 2922, 2871, 


0.87 and l.I6(summa 


3.57 {CSC-CH3), 19.87 


472 


butynyloxy)- 




1598, 1509, 1466, 1064. 


6H,deach,7 = 6Hz, 


and 18,77 (CH(CH3)2), 




propylj. 






CH(C//3)2), 1-88 (3H, 


34.20 (CH(CH3)2). 




naphthalene 






t,y-2.3 Hz, C=C- 


56.71 (OCH2). 75,67 










C//3X 2,31 (IH, m. 


(CSC-CH3), 81.77 










C//{CH3)2). 3.89 and 


(C=C-CH3), 123.84 (C- 










4.14 (2H summa ABX3, 


8), 125.15, 125,31, 










7ab= »5 Hz,7ax = 


125.39. 125.60, 127.91 










JqX = 2.3 Hz, OCH2). 


(C^), 128.76 (C-5), 










4.92(IH, d.7 = 6H2, 


131.74 (C-8a). 133.87 










CH-O). 7.53 (4H. m). 


(C-4a), 136.56 (C-I). 










7.83 (!H, d,7=8 Hz), 












7,9! (IH, dd.7= 7, 2 












Hz), 8.30 (IH. d.y = 












7.6 Hz) 
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4.5 


l-[(l-meihyM2- 


oil 


nnfi '^fLiQ 70Qn '>o'»s 


t 5 1 f IM <l 1 =A H7I 


un^. 0*4.^3. ijt_rl. 


389 


propynyloxy)- 




'ySLfify 1 SQQ \%\(\ IJJ7 

_OvUa IJJft \j\\J, !*♦••/, 








methylj- 




I'?7J ll"^? 10QQ IDAJ 

IJ/*T. 1 I/O** 


Hy\ f^W- J mO nvH 
n2r. 14. •4. jv 1 n, ^au 


PW-*' 91 7 1 r*i-i ^ ' 




n aphtha lene 






J —O.* rtZ/ n . *4. 1 


I '>4 11 C ^- JIn 17 










ana d.j-* i_n. --\d. ^ 


**• I'^A 74 1- I 19 
— l-^./-4. L.-J. IJO.IO. 












ti. 1 — 0. . V,-/. 










MH dd J=7 8 Hz> 7 ^^4 


PS 47 r-4- PR 7S T- 










(3H,m), 7.86 aam). 


5: 131.88. C-8a, 133.20. 










8.18 (IH, mxd. J=6 Hz) 


C-4a; 133.77, C-1 














4.6 


2-[l-{2- 


oil 


^^O? "^OOfl "^QTO 
jj\jf* ^7^y. 


I 58 HH H J= 6 5 Hz 




256 


propynyloxy)- 




'>857 1601 ISOS I4a'> 


v» / 7 T n f% mm."*^ (tilt 1% 






eihyl]. 




1373 1311 P70 P15 


J='> 4 Hz) CH 3 92 


and 76 QO /^r*U O 




naphthalene 




1087 1055 860 ?0\ 


i\W AA J='> 4 15 7 H7> 


iwCri), /y.yo, (CLH), 








633 


OC//a-CsC 4.13 (IH. 












dd, J=2.4, 15.7 Hz), 


(C-1) 125 90 P6 15 










OC//u-CeC 4 84 f IH. 


127 68 127 85 P8 5 










j^M.j n^, v*^ 10 7 


133.16. 133.21. 139.75 










Cf/-0), 7.50 (3H, mK 


(C-l) 










7.77(IH, s), 7.85 (3H, 












mj 




4.7 


2-{U(2- 


oil 


1051 "JQ?? "JQ^O 7854 


I 57 CWi d 6 5 H7 


1 64 /PsP-PT4-»^ 7"; 751 


293 


bucynyloxy)- 




1602. 1444. 1084 


C//3-CH). I .S7 (3H. t. 






eihyl)- 






J=2.3 Hz, C//3-C), 3.90 


CH->-CeC^ 75 ">8 




naphthalene 






and 4.08 (MH, ABX3. 












J=15, 2.3 Hz. OCH^hr 


CH3), 52. 1 0 (CsC- 










CsC). 4.79(1 H, q, 


CH3), 124.14 . (C-6), 










J=6.5, C10H7-C//.O), 


i^^.H., J«^^./0. l«£D.v^. 










7.49 (3H.m), 7.77 (IH. 


127.64, 127.80. 128.40. 










bs, H-l), 7.85 (3H,m) 


133.07 (C-4), 133.19 












(C-8), 140.14 (C-2) 
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Compound 




IR V (cm'* ) 


1 H-NMK 0 ( ppm } 


1 ji.*»rMivn\ 0 { ppm ) 




4 8 


5-{(But-2- 


oil 


2997. 2946. 2921, 


1 .87 (jH. t. J -2.-' HZ. 






441 


ynyloxy )-meihyI]- 




2888. 2376. 1609. 


Me). 4.I0(2H. q. J=2.3 


CHyC^). 71.15 (O- 






> . J'DCnZOuiOXOIc 




1 'sOl \dQ\ 

ijKJj. l****J, 


Hz. 0-C//->-Cs). 4.47. 


C//->-Ar) 8"^ 54 (^CH-- 










1251. 1099, 1070, 


(2H, s, O-C/Zo-Ar). 


Cs), 100.9 C-2, 107.95, 










1042, 937, 863, 810 


5.94 (2H. s. O-C//2-O), 


108.71 (C-4,7), 121.66 












6.76 (IH. d. J=8 Hz, H- 


(C-6), 131.39, (C-5), 












7), 6.81 (IH. dd. J=8.I5 


147.15, 147.66 (C3a, 


lo 










Hz, H-6), 6.80 ( 1 H, 


C-7a) 












J— l-D Hz, H-4) 






4.9 


5-[2-MethyM-{2- 


oil 


2958, 292 L 2874, 


0.63 and 0.94 (summa 


J.JO (c«aU-cH3}, lo.yj 




484 


butynyloxy)- 




1608. 1502, 1486. 


6H, d each. 7 = 6.8 Hz, 


and 19.30 


15 




propyl]-l,3- 




1441. 1076, 1041. 940 


CH(C//3)2), 1 .76 (3H, 


((CH(CH3)2). 34.42 






benzodioxole 






t, 7 = 2.3 Hz, CsC- 


(CH(CH3)2X 56.20 












C//3), 1.81 (IH. m. 


(OCH2), 75-48 (CsC- 












C//(CH3)2), 3,69 and 


CH3),81.66 (CsC- 












3.94 (summa 2H. 


CH3), 86.25 (CH-O), 


20 










ABX3,yAB=>5 ' Hz, 


100.85 (OCH2O), 












AX^-^BX^ 2.3 Hz, 


107.44, 107.63 (C-4. 












0CH2). .J.86 ( 1 H, d, y 


7), 121.29 (C-6), 












= 78 Hz. CH-O) 5 87 


1 j4.46 (L.-5), 146. 08 












(2H, AB. OCH2O). 


and 147.63 (C-3a, 7a) 


25 










6.62 (IH, dd.y=7.9. 














1.6 Hz, 6-H).6.68(1H. 














d, J =7.9 Hz, 7.H). 














6.71 (IH.d. J= 1.6 Hz, 














4-H) 




30 
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j 4.10 


5.((Bui-2- 


oil 


2920. 2877, 2851. 


0.84-1.31 (6H,m), 


3.64(C=C-CH3). 25.93 


554 


ynyioxy)- 




1610, 1502. 1485. 


1.50-1.77 (4H, m) 1.83 


and 26.05 (C-r, C-6'). 




cyclohexyi- 




1441. 1357, 1243. 


(3H. t. J=2.3 Hz, sC- 


26.52 (C-3), 29.25 and 




methyl]-l,3- 




1 132. 1064, 1040.942. 


CH3). 2.08 ( 1 H. m, H- 


29.86 (C'j\ C'Sl, 




benzodioxole 






r), 3.76 and 4.01 


43.97 (C-P), 56.19 










CABX3. JaB='-'^ 


tOCH2). 75.57 (CsC- 










Jax-Jbx=2^ 


CH3). 81.64 (C^C- 










OCH2),3.98(lH, d. 


CH3), 85.45 (CH-O), 










J=8.3 Hz. CH-O). 5.97 


100.88 fOCH20). 










(2H. s, OCHnO). 6.65- 


107.47 and 107.64 (C- 










6.78 (3 H,m). 


4,C.7). 121.31 (C-6X 












134.48 {C-5), 146.91 












and 147.69 (C.3a. C- 












7a), 


4.1 I 


5-«But-2- 


oil 


2993, 2887, 2859, 


1.89 (3H, t, J=2.3 Hz. 


3.69(C=C.CH3). 56.34 


555 


ynyloxy)-phenyl- 




1605, 1502, 1486, 


aC-CH3),4.12(2H, q. 


(OCH2), 75. 12 (CsC- 




methyl]-U3- 




1442, 1357, 1239, 


J=2.3 Hz, OCHoX 5.56 


CH3), 81.23 




benzodioxole 




1037, 937. 


(IH, s, CH-O). 5.93 


(CHC-CH3), 82.56 










(2H, s, OCH2O), 6.74- 


(CH-O), 100.99 










6.86 (3H,m), 7.25-7.39 


(OCH2O), 107.78 and 










(5H, m) 


107,95 (C-4, C-7). 












120.98 (C-6), 127.01 












(C-r. C-6*), 127.50 (C- 












4'). 128.36 (C-3'. C-5'), 












135.54 {C-5), 141.62 












(C-D, 147.05 and 












147.83 (C-3a,C-7a) 



10 



15 



20 



25 
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U 1 1 1 |JvU 1 1 U 






t M.NIMR 1^ f nnm 1 








( 2-Burynyloxy- 


oil 


3025. 3000. 2956. 2937. 


1.84 {3H. t. J =2.3 Hz. 


3.45 (CHC-CH3). 55.67 






m ethyl )- 3.4- 




2921, 2855. 2839. 1607, 


C^C'CM-l 3.83 and 


and 55 7 1 (CH-»0) 






dimethoxy- 




1595. 1512, 1466. 1443. 




S7 3 I ( OCH -»c«r- 






benzene 




1420, 1158. 1140. 1070, 


CH3O), 4.08 (2H, q. 


).7I.22(aryl-CH2), ^5.0 










1028 


J=2.3 Hz, OCH2C3C-), 


(Chc-ch-) a** 4'> 












(.M, S. aryi-i^rioj* 


(CSC-CH3), 1 10.76 (C- 












D. / /"O.oo |jn. III* o!Ly\f 


2), 1 1 1.23 (C-5), 120.54 


iO 












(C-6). 1 j0.05 (C-1). 














l**0. JO ^^--H^, 1^0.00 


















4.13 


2,6-Dichioro-l- 


oil 


2931,2918, 288 L 2849, 


1.87 (3H, t. J=2.3 Hz, 


3-64 (SC-CH3), ^^^^ 


15 


503 


(2-butynyJoxy- 




2241, 1584, 1563, 1473, 


hC-CH3),4.2I (2H, q. 


(OCH2-CS). 66.15 






mcthyl)- 




1356. 1198, 1157, 1091, 


J=2.3 Hz. OCH2-CS), 








benzene 




1073, 787, 769 
















0-C^->> 7 l7nH dd 














jsO 1 6 7 Ut\ 7 3 1 


128,33 {C-3, C-5), 


20 












129,96 (C-4), ljj.l7 


















4.14 


K2- 


oil 


2998. 2941. 2860. 1604. 


1.84 (3H. I. J=2,3 Hz, 


3.45 (CSC-CH3), 55.67 




498 


Butynyloxy)- 




1489. 1440, 1070. 1044 


CSC-C//3), 3.83 and 




25 


















tetrahydro- 






CH3O). 4,08 (2H, q. 


),71.22 (aryl-CH2). 75.0 






naphihalene 






J-2.3 Hz. OCH2CSC-). 


(CaC.CH3), 82.42 












4.48 (2H, s. ar> l-CH2), 


(CsC-CH3). 1 10.76 (C- 












6.77-6.88 (3H. m, aryl) 


2), 11 1.23 (C-5>, 120.54 


30 












(C-6), 130.05 (C-1), 














148.58 (C-4), 148.88 














(C.3) 
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4.15 




oil 


3073, 3000, 2938. 2924, 


1.91 (3H, I, ./ = 2.3 Hz. 


3.52 (CaC-CH3), 30.1 1 


479 


Butynyloxy)- 




2854. 2243, 1711. 1667, 


CsC-C//3).2.l5 (IH. 


(C-2) 32 '^S 




indane 




1608. I46K 1332. 1097, 


dddd. J=I3.2. 8.4, 4.8. 


56.I4(OCH2). 75.45 








1063. I0I8 


3.8 Hz, 2-H). 2.37 (IH, 


(CSC-CH3), 81.68 (C- 










dddd. J=15, 8.4. 6.5, 6.5 


l ^ 8"^ 15 iC^C-CW'*^ 










Hz, 2-HX 2.83 ( IH, 












ddd, J=15.8. 8,4. 4.8 


1^0.11, 1 »o.JO ( L.— / 










Hz.3-H'k 3 12 HH. 


14^. lU, 144. 14 (C* 










ddd J= 1 5 1 ^ 8 4. 3- 


ja«7a). 










HW 21 (2H a J-'^ 3 












Hz. OCH->^ 5 14 f IH 












dd J=6 S "5 7 Hz. UH^ 












7.23 (IH, m). 7.28 (2H. 












m), 7.45 (IH. d, J=7 












Hz). 
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iO 





Compound 


Mp(C") 


iK V (cm *) 


1 H-NMR o (ppm> 


1 jC*nmr 0 (ppm) 


4 1 6 




Oil 


"yQQft "^Qfl 




J.J / ^njc-\-.=:), jV.4j 


510 


Butynvioxv)- 




2222. 1594. 1492. 


3 70 and 3 80 f">H 






methyL]-l.4- 




1466, 1269. 1097, 1043 


ABX, J/vB^'^-' 


(CM-C ri-)-<J), 08.12 (C- 




bcnzodioxane 






Ja v=Jdv=^ 0 Hz. CH- 


j), 71.96 (C-2), 74.^4 










C//2-O). 4.08(1 H. dd. 


(CH2-C=). 83.22 {H3C- 










J=7.6, 11.8 Hz. H-3P), 


Ca), 11 7. 12, 1 17.40 (C- 










4.^U (zM. 0. J— -.J nZ, 


5 andC-8), 121.37. 












121.56 (C-6 and C-7), 










(2H, m, H-3o^. H-2q). 


143.07, 143.21 (C-4a, 










6.8 1-6.92 (4H. m. 


C-8a) 










C6H4) 




4.17 


2-{2-butynyioxy- 


oil 


3598, 3478 (broad). 


2.65 (IH, t. J=5.4 Hz, 


31.18(C.3), 64.77 


539 


tnethyl)-2,3- 




3080, 3040, 2996, 


OH), 2.97 and 3.25 


(CH2-OH), 83.02 (C- 




dihydro- 




2952. 2871, 1611. 


(summa 2H. ABX. 


2), 109.36 (C-7). 




benzofiiran 




1598. 148K 1462, 


Jab-15.6 Hz. Jax-9>» 


120.54 (C-5), 124.97 








1232. 1092, 1050, 


Hz,Jbx=7o' Hz. H-3), 


(C-6), 126.48 (C-3a). 








1012 1004 9^4 899 




177 0S^r-4\ f5Q0R 

l^i.7J IJ7.UO 








865 


4.90 (IH. m, H-2),6.79 


(C-7a) 










(lH,d, J=8.0 Hz). 6.87 












(lH,td, >7.5,0.8 Hz), 












7.11 (IH, d.J=7.8 Hz). 












7.16 (td, J=7.2. 0.5 Hz) 
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Compound 


iV|p(C"' 


IK (cm ') 










Oil 


like 4.2 292 


(-) 78^(c=l. MeOH) 




330 


burynyloxyh 












ethyl j-naphthalene 










4 r) 


RH-^).|-[|.(2- 


oil 


like 4.2 292 


l55^(c=L 




331 


butynyloxy)- 
eihylj-naphthalene 






chlorofomii 




4.20 


S-<-)-2-{I-(2- 


oil 


like 4.7 293 


(-) 190.8*^ 


iO 


456 


burynyloxy)- 
ethylj-naphthalene 






{c=I.O. chloroform) 




4.21 


R-(-)-2.[l.(2- 


oil 


like 4.7 293 


1 99.00 




455 


butynyioxy)- 
echyl]*naphthalene 






{c=l.l7, chloroform) 


1 c 
1 D 


4.22 
474 


S-(-)-2-[1-(2- 

propynyloxy)- 

ethyl]-naphthalene 


oil 


like 4.6 256 


(-) 224.4^5 

(c=!.l8, chloroform) 




4.23 


R-(*)-2-[N(2- 


28-29 


like 4.6 256 


(+) 228® 




475 


propynyloxy)- 






(c=!, chloroform) 


20 




ethy 1 ]-naphthalene 









BNSDOCID: <WO 971 9040A3JA> 



wo 97/1 9040 




PCT/HU96/00069 



5. Aromatic aikyi- alkyl-alkynyl-amine derivatives 
General procedure 

^ The amine was dissolved in dry benzene, the alkynyl bromide was added and the 

mixture was stirred at room temperature. Then it was diluted with water and 
ether, the phases were separated, the aqueous phase was twice extracted with 
ethen the combined organic phases were washed with water, and dried on 
MgS04. 





Compound 


Mp(C^) 


IR(cm-i) 


lH-NMR5(ppm) 


l3C-NMR6(ppm) 


5.1 


N-a-dimethyl- 


51-53 


3173, 3053,2970, 2941, 


1.455 (3H, d, CH-Me), 




251 


N-2-propynyl- 




2837. 2788, 1600, 


2.271 (lH,s, CCH), 






f^Hiaphthyi- 




1444, 1433, 1371, 


2.360 (3H. s. NMe), 






methylamine 




1334, 1295, 1227, 


3.253-3.302 and 










1123, 1074, 1011.969, 


3.487-3.530 (2H, 










952. 935, 900, 863, 


CH2), 3.708-3.757 










827, 754, 734,713, 


(IH,m, CHMe). 










557. 482 


7.260-7.834 (7H. m. 












aromatic) 
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32 

6. Aryl alkynyl ethers 
General procedure 
5 A.) 

The appropriate phenol was dissolved in dry DMF and to the solution drv' 
K2CO3 and the appropriate alkynyl halogenide were added. The reaction 
mixture w as heated to 60^C and stirred at that temperature for 3-6 hours. DMF 
was then distilled off in vacuo, the residue was taken up in the mixture of 
10 chloroform and distilled water. The phases were separated, the aqueous phase 
was twice extracted with chloroform, the combined organic phases were 
washed consecutively with water and saturated sodium chloride solution, dried 
on MgS04 and evaporated. The raw product was purified by chromatography. 

15 B.) 

Ph3P was dissolved in dry benzene in an inert atmosphere and to the solution 
the appropriate alcohol and then the phenol were added. The mixture was 
cooled to 0-1 O^C. and DEAD (diethyl-azo-dicarboxylate) was added slowly, in 
small ponions. keeping the temperature below lO^C. The reaction mixture was 
20 stirred for 10-24 hours. 

Work-up: the precipitated Ph3PO was filtered off, the filtrate was washed with 
water, dried and evaporated. The residue was chromatographed. 

25 C.) 

0.0 1 mol of phenol were dissolved in 7 ml of dry acetonitrile and under argon 
atmosphere it was cooled to -4 ^c. To the solution were then added l,968g 
(0.0129 mol) DBU, keeping the temperature below -4 oq. To the resulting 
solution I.8g copper(II)-chloride were added and paralelly the trifluoroacetate 
30 of the other reactant was prepared. 
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0.0115 mol alkynyl-alcohol were dissolved in 7 ml of aceionitrile, and the 
solution was cooled to -5 ^C. under argon atmosphere. To the solution were 
added L968g (0.0129 mol) DBU, while keeping the temperature below -5 ^C. 
To the mixture were added dropwise 1.6g (0.01I5mol) trifluoroacetic 
5 anhydride, keeping the temperature below 2 ^C. The resulting mixture was 
stirred at 0 for 30 mins. 

The trifluoroacetate solution thus obtained was added dropwise to the first 
solution, keeping the temperature below 0 and the rhixture was srirred at 
0 for 5 hours. The reaction was followed by TLC. At the end of the reaction 
10 the acetonitrile was distilled off in vacuo. The residue was shaken with the 
mixture of 150 ml of benzene and 50 ml of water. The organic layer was washed 
consecutively with IN hydrochloric acid, IN sodium hydroxide, water and 
saturated sodium chloride solution, then dried and evaporated. The product was 
purified by chromatography. 

15 
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Compound 


Mp(C^) 


lR(cm-*) 


lH-NMR6{ppm) 


13C-NMR 6 (ppm) 


6.1 
547 


l-(3-butynyJoxy)- 
4-nitro-ben2ene 


92-94 


3287. 3 1 1 L 3085. 
3075, 2964. 2947. 
2920. 1609, 1596. 
1510. 1466, 1344. 
1333. 1263. 1179, 
mo. 1019, 856,846. 
753. 669. 653. 


2.07 (IH, I. J=2.6 Hz, 
CsC-//), 2.73 (2H, td. 
J«6.8, 2.6 Hz, 
C//2CsC).4.18(2H, t. 
J==6.8 Hz. OC//2), 6.97 
and 8.18 (summa 4H. 
dm, J=9 Hz. C6H4) 


19.37 (CsC-CHnK 
66.60 (CsCH). 70.38 
(OCH2). 79.62 
(CsCH). 114.51 (C-2. 
C-6), 125.89 (C-3. C-5), 
141 73 (C-4) 163 40 
(C-1) 


6.2 
540 


U(3- 

pentynyioxy)-4- 
nitro-benzene 


77-78 


3067. 3048, 2963. 
2917, 2886, 1923, 
1607, 1594, 15 12, 
1467, 1403, 1339, 
1260. 1178, 1110, 866, 
856, 753.694,648, 
628, 522, 506. 


1.78 {3H, t. J=2.3 Hz, 
CaC-C//3). 2.66 (2H, 
m, C/ZoCsC), 4. 12 (2H. 
t, J=7.0 Hz, OC//2), 
6.95 and 8.18 (summa 
4H. dm, J=9 Hz, C5H4) 


3.57(CsC-CH3), 19.61 
(CSC-CH2), 67.26 
(OCH2). 74.27 (CsC- 
CH3), 77.84 (ChC- 
CH3), 1 14.49 (C-2, C- 
6), 125.85 (C-3. C-5), 
141.59 (C«l), 163.59 
(C-1). 


6.3 
377 


2,3-dihydro, 2,2- 
dtmethyU7-(3- 
butynyioxy)- 
benzofiiran 


78-80 


3277.3071,3043, 
2970. 2923, 2889. 
2858.2119, 2022, 
1874, 1795. 1714, 
1656. 1624, 1611, 
1591. 1492, 1470, 
1440, 1492, 1396, 
1385. 1371, 1302, 
1283. 1244. 1201, 
1 172. 1128, 1077,999. 
972, 946. 887, 838, 
780, 753. 720, 682, 
663. 635, 600, 546. 
502. 458 


1.512 (6H, s, diMc), 
2.033 ( I H, t, CH), 
2.710 (2H. m. -CH2C). 
3.027 (2H, s, CH2.ar). 
4.206 f2H, U 0-CH2), 
6.739^.815 (3H, m, 
aromatic) 


19.12 (CH2-C), 27.88 
(diMe), 42.93 (C-3), 
66.79 (C-2), 69.61 (O- 
CH2). 79,96 (CCH), 
87.06 (CC), 113.31 (C. 
6), 117.86 (Co), 
1 19.99 (C-4), 128.36 
(C-9), 142.62 (C-7), 
147.52 (C-8) 
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6.4 


2,3-dihydro- 2,2- 


58-59.5 


2977, 2963, 2942, 


1.510 (6H. s. diMe), 


3.471 (Me), 19,63 


418 


difnetbyl-7-(3- 




2918,2880, 2849, 


1.800 (3H,t, Me), 


(CH2-C), 28.18 fdiMc). 




pentynyioxy>- 




1621, 1591. 1492, 


2.627-2.672 (2H, m, - 


43.26 (C-3), 67.54 (C- 




benzofuran 




1468, 1389, 1369, 


CH2a. 3.023 f2H, s. 


2), 74.82 rCC-Me). 








1329. 1305. 1286, 


CH2-ar). 4.150(2H, t. 


77.32 (0-CH2), 87.26 










0-CH2), 6.751-6.784 


(CO, 1 13.21 (C-6). 








1 135, 1115, 1080, 


(3H. m, aromatic) 


117.87 (Co), 120.25 








1065, 966. 947. 881, 




(C-4). 128.48 (C-9). 








860, 841.779, 751. 




143.12 (C-7), 145.00 








718. 634, 598. 532. 




(C.8) 








499. 
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7, Alkynyl-oxim-ethers 
General procedure 

The oxime was transformed to the oxim-elher in the classical way. by reacting it 
with the alkynyl bromide in dimethyl formamide. in the presence of potassium 
carbonate (See method A under the preparation of naphthyl ethers). The raw 
product was in each case purified by coloumn chromatography. 



lo 



15 





Compound 


Mp(CO) 


IR (cm-*) 


IH-NMR6(ppm) 


l3C-NMR6(ppm) 


7.1 


l-Aceio- 


oil 


2990, 2919. 2853, 2230, 


1.94 (3 H, I. J=2.3 Hz, 


3.80(CH3-Cs), 17.51 


571 


naphthon-oxim- 




1604, 1591, 1459, 1436, 


CH3-Ca),2.41 (3H, s. 


(CH3-C=N). 62.25 (O- 




(2-butynyi)- 




1363, 1353, 1309. 1252, 


CH3.C»N). 4.84 (2H, q. 


CH2). 75.33 (CH2-C=), 




ether 




1034, 1017, 1002,912 


J=2.3 Hz. O-CH2), 7.46- 


82.75 (CHi-Cs) 










7.57 (4H,m). 7.87 (2H, 


125.15, 125.46 (C-6,C. 










m), 8.15 (IH,m) 


7), 125.96 (C-3), 126.01 












(C-3), 126.49 (C-2), 












128.40 (C-5), 129.10 (C- 












4), 130.85(0-1), 133.86 












(C-4a), 135.27 (C.8a), 












157.41 (CH3-C-N) 


7.2 


3.4-Diinethoxy- 


85 


3080. 3003, 2963, 2929, 


1,87 (3H, C, J=2.3 Hz, 


3.77 (CH3.Cs), 12.76 


572 


acetophenonoxy 




2869, 2840, 2237, 1595, 


CH3-CS), 2.23 (3H. s. 


«::H3<:=N). 55.86 




m-(2-butynyl)- 




1577, 1518, 1447, 1417, 


CH3-C=N), 3.88 and 


(CH3O), 62.23 (O 




ether 




1337, 13 H, 1278, 1249, 


3.90 (CH3O), 4.75 (2H, 


CH2), 75.27 (CH2-C=), 








1234, 1 176, 1153, 1030, 


q. J=2.3 Hz, CK:H2), 


82.53 (CH3-CE), 108.8 








937, 879, 804, 768. 634, 


6.83 ( I H, d. J=8.4 Hz), 


(C.5), 110.51 (C.2). 








621 


7.15 (IH, dd. J=8.4,2 


119.28 (C.6), 129.18 (C- 










Hz), 7.29 (IH. d, J=2 


1). 148.78 (CO), 150.14 










Hz) 


(C-4), I55.0(CH3-C=N) 
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Activity results: 
Example 1. 

^ Invesiigaiion of synergistic aciivit\- on house fly (Musca domestica) following 

lopical application 

In two parallel experiments 10 female. 2-4 day old house flies were treated on 
the vental side of their thorax with 0.2 al of the test solution, with the help of 

lo Hamilton MicroLab P microdispenser. Beside fixed synergist dose of 

1000 ng/fly the animals were treated with carbofiiran at a dose of 20 ng/fly. For 
solvent cellosolve was used. Selection and counting of the flies w ere performed 
under the action of CO2 After treatment the flies were kept in plastic cups 
covered with tulle. .Monalit\ after 24 hours was expressed in ^/<x. Results are 

1 5 demonstrated in the table below: 



Material 


Carbofuran -^synergist (ng fly) 




20+0 


20-1000 




monalitv 


A iky nyi esters, amides, imides 






501 


5 


53 


502 


0 


47 


523 


0 


17 


535 


3 


27 


.Ml 


0 


46 


542 


0 


42 


Ary'f- aiky /' aik\*nyi ethers 






279 


0 




256 


0 




441 


i 


97 


484 


0 


63 




I 


too 


599 


10 


100 


50.1 


0 


95 


292 


0 


72 


293 


0 


45 



BNSDOCID: <WO 9719040A3_IA> 



wo 97/19040 




PCT/HU96/00069 



454 


0 


75 


472 


1 


68 


479 


I 


58 


330 


0 


62 


331 


0 


72 


455 


0 


70 


456 


0 


47 


389 


2 


27 


554 


0 


58 


555 


0 


90 


539 


0 


48 


474 


0 


50 


510 


2 


75 


498 


5 


70 


475 


0 


47 


Aromatic alkyi- alkyl-alkynyil- amine derivatives 






251 


2 


37 


Aryl alkynyl ethers 






547 


0 


47 


540 


0 


60 


^77 


0 


57 


418 


0 


63 


Aralkyl-aidoxime, ketoxime-aikynyl ethers 






571 


0 


53 


572 


0 


55 



Example 2. 

30 

Investigation of synergistic activity on cotton bollworm (Helicoverpa armigera) 
following topical application 

Treatment was performed similarily as described in Example L but L2 stadium 
3 5 grubs of cotton bollworms (Helicoverpa armigera) were treated as test animals. 

From the 24 hour dose - mortality data the LD50 (ng/grub) values were 
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deierminecJ using probit analysis. None of the synergists acted at the applied 
1000 ng. grub dose. Synergist ratio was calculated as the quotient of the LD50 
values of carbofuran administered alone, and with the synergist. The 
experiments were performed in 2-4 replica. Synergist ratios are demonstrated in 
the table below: 





Materials 


Synergist ratio 


iO 


Alkynyi -esters . amides 

501, 502. 523.535. 541. 542, 537 


>5 




Aryi-aikyl ulkyi-aikynyi ethers 

279. 256. 441. 4S4. 493. 503. 292. 293. 454, 510. 475. 498. 479, 
472. 33 1 . 455. 456, 389. 554. 555. 539, 474. 330, 599 


>5 


1 5 


Aromatic alkyl- alkyi-atkynyi-amtne derivatives 
251 


>5 




AyU aikynyi ethers 
540. 377.418 


>5 


20 


Alkynyi tmethers 

571 

572 


>5 


Example 3. 





25 

Investigation of synergist spectrum on house fly (Musca domestica) and conon 
bollworm ( Helicoverpa armigera) following topical administration 

Synergistic activities of materials No. 279 and 599 of the present invention for 
30 various active ingredients were determined on house fly (Musca domestica) and 

cotton boltworm (Helicoverpa armigera) using methods of treatments as 
described in biological E.xamples I and 2. For the active ingredients ISO 
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common names are given (see: Pesticide Manual 1994). The obtained synergist 
ratios are shown below: 



j active tnsredient 


i 


279 


599 


1 
! 

i 


Musca domestica 


Helicoverpa 
armigera 


Musca domestica 


Helicoverpa 
armigera 




Synergist ratio 


Synergist ratio 


carbofuran 


>20 


>10 


>40 


>20 


bendiocarb 


>20 


>I0 






isoprocarb 


>40 








fenobucarb 


>10 








aminocarb 


>20 


_ 


>20 




thiodicarb 


>I0 




>I0 




til wUlVli 1 V 1 


>I0 




>10 




nirimicarK 


>20 




>20 




dioxacarb 


>20 




>40 


>20 


propoxur 


>20 


>I0 


>40 


>20 


imidacloprid 


>5 




>5 




lindan 


>5 


>5 






azinphosmethyl 


>5 


>5 






chlorpyriphos 


>5 


>5 






esbio] 


>5 




>10 




permethrin 






>5 


>10 


tetramethrin 






>5 
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Example 4. 

Effeci of the active ingredient:synergist ratio on the synergistic activity 

5 Treatment was performed as described in Example 1. using Hamilton MicroLab 

P microdispenser. In two parallel experiments 10 female. 2-3 day old flies were 
treated on the ventral side of their thorax with 0.2 |il test solution. Beside 1000- 
400-200-80 ng/fly fixed doses of the synergist they were treated with constant 
20 ng/fly carbofuran. Selection and counting of the flies were performed under 
lo the action of CO2. After treatment the flies were kept in plastic cups covered 

with tulle. After 24 hours mortality % was recorded. Depending on the results 
the experiments were perfomied in 2-4 replica. Results are demonstrated in the 
table below. 

20 



Materials 


Dose of the Synergist (ng/fly) 


0 


80 


200 


400 


1000 


24 hour mortality (%) 


501 


0 


60 


75 


80 


80 


441 


0 


62 


67 


90 


95 


493 


0 


75 


88 


94 


100 


503 


0 


37 


50 


65 


93 


454 


0 


40 


45 


60 


75 


455 


0 


25 


48 


63 


77 


599 


0 


65 


90 


95 


100 
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Example 5. 

Investigation of synergistic activity on resistant house fly (Musca domestica) 
populations 

The table below demonstrates synergistic activities of materials of the present 
invention for various active ingredients on two resistent house fly strains 
(INSEL. IX). Investigation was carried out as described in biological Example 
1 . LDso values and synergist ratios were determined as given in Example 2. 





Trcamieni 


INSEL strain 


IX strain 






LDSO 


SR 


LD50 


SR 






(ng/fly) 




(ng/fly) 






carbofuran 


15375 




> I 00000 




15 


- 279 


29 


530 


94 


4760 




methomyl 


475 




851 






-279 


46 


10 


109 


5 




pihmicarb 


>i 00000 




> I 00000 






-279 


696 


145 


3562 


115 


20 


aldicarb 


695 




2104 






+ 279 


172 


4 


507 


4 




bendiocarb 


I 00000 




100000 






-279 


150 


667 


746 


134 




isoprocarb 


> 100000 




> 100000 




25 


-279 


983 


102 


2145 


47 




esbiol 


10653 










>279 


794 


13 
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Example 6. 

[nvesiigaiion ot synergistic activity on oat aphid (Rhopalosiphum padi) 

5-8 cm high oat plants, sawn in plastic cups were infected with different aged 
specimens of Rhopalosiphum padi aphids The settled aphids were counted 
before the treatment, then the plants were sprayed, using a hand sprayer, with 
1 ml of the spray solution, beside the administration of fixed dose (30 ppm) of 
the synergist. Of compound No. 279 of the present invention a 100 g/1 
concentration emulgeable concentrate was prepared, by methods usual in the 
formulation praxis, applying solvent and surface active materials. Test solutions 
used for the spraying were prepared from this concentrate and from marketed 
preparations by dilution. Mortality of the aphids was detemiined 24 hours after 
the treatment. Results are shown below: 



Treatment 


Mortality % 


carbohiran 1 ppm 


<.50 


carbofuran 1 ppm 279 


>95 


pirimor 2 ppm 


<30 


pirimor 2 ppm + 279 


>95 


imidacioprid 0.1 ppm 


<50 


imidacloprid 0.1 ppm - 279 


>95 



Example 7. 

25 

Investigation of the effect on fecundit\ . on house fly (Musca domestica) 

Groups consisting of freshly hatched 50 male and .^0 female flies were fed 
during 48 hours with granulated sugar comprising 500 ppm of material No. 441 
30 and 484 of the present invention respectively, and the eggs layed on the next 10 

days were raised. The fecundity-hindering effect was expressed as the quotient 



io 
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of the emerged tlies in the treated and untreated groups. The experiments were 
performed in 4 replica. 





Treatment 


Hindering erfect on fecundity 




441 


87% 




484 


90 % 



Example 8. 

Synergism of acaricidal effect investigated on two-sponed spider mite 
(Tetranychus urticae) 

From the first pair of leaves of a 1 week old bean plant leaf-discs of 225 mm 
diameter were cut which were treated by dipping them (5 min) into the test 
solution consisting of the active ingredient and the synergist in definite 

^5 concentrations. For the preparation of the stock solutions of required 

concentration, 10 % acetone as co-solvent and 0.1 % Tween-80 as detergent 
were applied. The dried leaf-discs were placed on wet surface and they were 
infected with 10 grown-up female mites per leaf After 48 hours the mortality 

2o ^^as recorded using microscope and a brush. The experiment was performed in 4 

replica. Averages of the results are shown in the table below. 



Treaimem with the active 


Concentration ( ppm ) 








ingredients alone 














31 


62 


125 


j250 


500 




Mortality % 


279 


0 


6 


8 


18 


30 


carbofuran 


13 


39 


44 


81 


90 


bromoropyiaie 


18 


28 


90 






Treatmeni 


Concentration <ppm) 


with (he active ingredients 


16-^16 


31+31 


62+62 


125+125 


250+250 


in combinations 


Mortality % 


279'^carbohiran 


29 


80 


80 


100 


100 


279'4-bromopropylace 


75 


90 


100 
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Example 9. 

Efficacy in field trial against Colorado potato beetle (Lepiinotarsa decemlineaia) 

5 Of compound No. 279 of the present invention a 100 g/I concentration 

emulgeable concentrate was prepared by methods usual in the formulation 
praxis, applying solvent and surface active materials. Chinuftir 40 FW 
composition, comprising 400 g/1 carbofuran was applied together with a fixed 
dose of 2 I/ha of compound No. 279. in a small plot field study against Colorado 
lo potato beetle (Leptinotarsa decemlineata). Spraying was carried out with 

motoric sprayer (Maruyama) applying 300 I/ha spray solution. Treatments were 
performed in 4 replica, on plots of 25 m2. The effect of the treatments was 
evaluated on the 2nd day by counting the surviving beetles on the plants. Results 
are shown in the table below: 



20 



Trcatmeni 


Dose (I/acre) 


carbofuran:279 ratio 


Number of potato beetles 
piece/piani 


before 
treaimeni 


after treatment 


uncreated 






23.6 


28.0 


Chinufur 40 FW 


O.I 


1:0 


18.4 


6.1 


Chinufur 40 FW 


0.2 


1:0 


32.0 


6.8 


Chinufiir 40 FW-i-279 


0.1+2.0 


1:5 


21.3 


0.4 
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Example 10. 

Synergist activit\' of compound Nr. 599 

^ Synergist activity of compound 599 with various specific acaricides was 

investigated against two-spotted spider mite (Tetranychus unicae), by the 
method described in Example 8. The LC50 and LC95 values calculated from the 
concentration-mortality relationship are shown in the table below. 

10 Synergist activity against two-spotted spider mite (Tetranychus urticae) 



Treatment 


Ratio of 

Acaricide/ 

Synergist 


Exposureti 
me (h) 


LC^o 


LC95 


Synerg ratio 


(mg /I) 


SR50 




Carbofuran 


1:0 


24 


163.9 


799.9 






Carbofuran^MB-599 


1:1 


24 


55.5 


286.8 


3.0 


2.8 




1:2 


24 


33.5 


93.7 


4.9 


8.5 




1:4 


24 


27.5 


67.0 


6.0 


1 1.9 


Fenazaquin 


1:0 


3 


>1000 










1:0 


24 


4L9 


801,3 






Fenazaquin -^ PBO 


1:1 




326.7 


>1000 


>3.1 






1:1 


24 


20.4 


371.8 


2.1 


2.2 


Fenazaquin-t-MB-599 


1:1 


3 


68.1 


280.2 


>15 






1:1 


24 


31.3 


174.8 


1.3 


4.6 


Tebutenpyrad 


1:0 


3 


>1000 










1:0 


24 


63.4 


>IOOO 






Tebufenpyrad +PBO 


1:1 


3 


115.9 


1081 


>9 






1:1 


24 


35.7 


1 18.0 


1.8 


>8.5 


Tebu fenp>Tad-»-M B599 


1:1 


3 


61.8 


658.7 


>16 






1:1 


24 


22.3 


141.8 


2.8 


>7.0 
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Example 1 1. 

Synergist aciiviiy against pea aphid ( Acyrthosiphon pisun) 

Synergist activit\' of compound No. 599 was tested against pea aphid 
(Acyrthosiphon pisun) in field trials on small plots (10 m"). 300 1/ha spray 
volume was applied using motoric sprayer (Maruyama). Efficacy was expressed 
by the average number of aphids/leaf before, and two days after the treatment, 
respectively. (Henderson and Tilton: J. Econ. Entomol., 48:157. 1955). Results 
are shown in the table below. 



15 



Treaimeni 


Dose 


E (%) 




act.ingr./ha. 




Pirimicarb 


250 


93.8 




80 


86.3 


Pirimicarb + MB-599 


80+80 


95.5 


Fipronil 


240 


94.6 


Fipronil - IVIB-599 


120+120 


95,7 


Carbotiiran 


160 


99.1 




no 


98.0 


Carboturan + MB-599 


IIO+MO 


100.0 


Triazamate 


50 


96.8 


Triazamate + MB-599 


33+33 


97.7 


Imidacloprid 


120 


98.4 


imidaciopnd-^MB-599 


120+120 


100.0 



Example 12. 

Comparative investigations with known reference synergists 

30 

LD50 values of the reference compounds were determined in 4 replica on flies 
treated with carbofuran and 1000 ng of the known synergist, and the SR50 ratios 
were counted in relation to the control carbofuran. These SR50 ratios were 
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compared to those of the new compounds prepared by us. Our compounds were 
more active in each case. 



1. Alkynyl esters 

known according to the 

invention 



Synersisi ratio 


2-propynyl 1 -naphthyl-carboxylace 


502 


SR50 


4.11 


6.28 



10 2. (Aryl-alkyl), aikyl-alkynyl ethers 



25 





known 


according to the 
invention 


Synergist ratio 


(2.6-dichlorophenyi)methyl 2-propynyl ether 


503 


SR50 


20.92 


21.16 




known 


according to the 
invention 


Synergist ratio 


5-[(2-propyny ly-methyl]- 1 ,3-benzodioxoie 


441 


SR50 


10.60 


25.70 




known 


according to the 
invention 


Synergist ratio 


l-naphthy!methyl 2-propynyl ether 


279 


SR50 


5.28 


28.7 




known 


according to the 
invention 


Synergist ratio 


2-[(2-propynyloxy)methylJ-l,4-bcn2odioxane 


510 


SR50 


5.58 


18.32 
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known 


according to the 
invention 


Syneruisi ratio 


( 2-propyny loxy-meihy 1 )-3 .4-dimethoxy- 
benzene 


493 


SR50 




6.58 


32.84 




Aryl alkynyl ethers 








known 


according to the 
invention 


Synergist rano 


2.3-dihydro-2.2-diinethyl-7-{2- 
propyny loxy )benzofurane 


418 


SR50 


1.8 


20.5 



15 



Known naphthyi alkynyl ether 


Synergist ratio SR^q 


Unaphthyl 2-propargyJ ether 


6.52 


Nnaphthyl 3-butynyl ether 


7.95 


2-naphthyl 2-butynyl ether 


7.72 


2-naphthyl 3-pentynyl ether 


9,97 



4, Alkynyl-oxim-ethers 



known according to the 

invention 



25 



Synergist ratio 


1 -acetonaphthon-oxim (2-propynyl) ether 


571 


SR50 


7.79 


10.02 
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Examples for formulation: 

Names of the marketed auxiliar>' materials are given in quotation marlcs. 
foUowed by the makers name. 

5 

1 . Preparation of powders 

A) 

To I58g of fine-grained periite 20g of carbofiiran and 20g of compound 279, 
10 were mixed in a homogenizator to this mixture were added 2g of fatty alcohol 
polyglycol ether ("G-3920" ICI) and the mixture was homogenized. The powder 
mixture was grained in an ejector mill and to it were added 5g of ociyl-phenol- 
polyglycol-ether (EO=20) ("Triton X-165" Rohm & Haas) and 2g of alkyl- 
sulfosuccinaie ("Aerosol- 13" Cyanamid). The resulting product is a wettable 
15 powder mixture (WP). 



B) 

lOg of compound 279 and lOg of carbofuran were diluted with 2g of ethanol. 
20 The solution was mixed in a powder homogenisator with 5g of calcium-lignin- 
sulfonate ("Borrespeseca" Borregard), 5g of nonyi-phenol-polygly col-ether 
(EO=20) ("Arkopal N-200" Hoechst), and 70g of calcium carbonate. The 
resulting product was grained in an alpine- 100 typ mill. Average particle size 
was 1-2 [un. This composition may be used to prepare microsupensions. 

25 

C) 

The mixture of 3g of Diazinon. 3g of compound 441, and 0.3g of fatty alcohol- 
polyglycol-ether ("G-3920" ICI) was taken up in a homogenisator apparatus on 
30 the mixture of 1 .Og synthetic silicic acid ( Aerosil 200) and 1 9 1 g talc (dmax.= 1 5- 
30 |im), the pH of the latter was previously adjusted to pH=7.0 with potassium- 
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and sodium-phosphate buffer. Under ftirther stirring Ig of dioctyl-sulfo- 
succinate ("Aerosol OTB" Cyanamid) and Ig of fatty alcohol-polyglycol-ether- 
sulfonaie ("Genapol LRD" Hoechst) were added and finally the mixture was 
grained to an average panicle size of 20 |Lim. The resulting product is an easy 
5 flowing powder preparation. 

2. Preparation of emulsion concentrates 
10 A) 

The mixture of 5 g of pirimicarb and 5g of compound 493 was dissolved in the 
mixture of 20g of xylene and 40g of propanol. To this solutoin was added the 
mixture of 4g of ethoxylated alkyl-phenol + lineare alkyl-aryl-sulfonate-calcium 
salt ("Geronol FFAJ Geronazzo) and 6g of ethoxylated amine ^ fatty acid + 
15 lineare alkyl-aryl-sulfonate alkali metal salt ("Geronol MS" Geronazzo). After 
complete dissolution 20g of water were added. Transparent solution was 
obtained, for which is characteristic, that on dilution with water it forms an 
emulsion of 0.8-1.5 jim drop-diameter. 

20 B) 

The mixture of 5g of quinalphos and lOg of compound 484 and the mixture of 
7g of ethoxylated-(EO=13)-propoxylated-(PO=21)-nonylphenol, 2g of lineare- 
dodecylbenzenesulfonic acid-calcium salt and 12g POE-(20)-sorbitan- 
monooleate were dissolved in the mixture of 28.6-28.6 ml of propyleneglycol 
25 and pine-fatty acid and 23.8ml of sun-flower oil, 9.5ml of etanol and 95 ml of 
aliphatic hydrocarbone with 45% naphthene contant. The material thus obtained 
may be preferably used for the preparation of microemuisions. 

C) 

30 The mixture of 0.02-0.02 parts by mass of the active ingredient and of the 
synergist is dissolved in 10 parts by mass of propanol, to the resulting solution 
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99.96 parts by mass of odourless petroleum are added and the mixture is stirred 
until a homogenous solution is obtained. The resulting oily dispersible 
preparation can directly be used in ULV applications. 

5 D) 

The method described in example A) is followed, with the difference that lOg of 
compound 279 is applied as synergist active ingredient. 

10 3. Preparation of granulates 

In a mechanical granulator are mixed 300g of carboftiran. 300g of compound 
418, 1500g of polycarboxylate alkali salt ("Sorphol." Toho), 500g of dodecyl- 
benzenesulfonic acid sodium salt ("Marlon TP 370" Huls), 500g of beet sugar 
and 7200g of caolinite. The powder mixture thus obtained is mixed with 8300ml 

15 of water using a mixer of high shear force (v=10m/s). The mixture is finally 
spray-dried. Particle-size distribution of the product is 0.1-0.4 mm. 

4. Preparation of aerosols 

20 

In a 100 I apparatus supplied with stirrer are mixed 1kg of bioallethrin. 0.5kg of 
compound 441, O.Ikg of aerosil-air 972, 0.1 kg of ethyleneglycol- 
monosalicylate. 1 5kg of odourless petroleum and 50kg of propanol. After 
dissolution it is filled into cylinders with 33.3kg of liquid propane-butane 
25 (25-75) gas. 
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5. Preparation of vaporators 

In 60 ml of eihanol are dissolved 5g of S-bioallethrin. 5g of compound 279 and 
\ g of lemon aroma. The solution is applied in vaporators* at a temperature of 
5 50 oc. 
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What we claim is: 

1 .) Compounds of the general formula I . their optically active isomers and salts 
- wherein 

5 Ar = aiycyclic. aromatic or one or more heieroatom containing heterocyclic 
moiety, optionally substituted by one or more alkoxy-, meihylenedioxy-, alkyi-, 
halogen-, haloalkyl-, or nitro-group and/or condensed with a benzene ring; 
R1. r2 = independently H. alkyL alkenyl. haioalkyL phenyl, substituted phenyl, 
cycloalkyL 

10 R"* = independently H, alkyl, alkenyh haloalkyl. phenyl, substituted phenyl, 

cycloalkyl. or 
r3. r4 are together =0, 
Y= C; PO, or 

R9 

15 YR3r4 

together -C=N- group; 

X = -0-; -MR 10. 

= H. alkyl, phenyl, substituted phenyl; 
RlO = H,aIkyl; 

R5. R6. R7. R8 are independently H. alkyl. alkenyl. haioalkyL or 
20 Ar-(CRl R2)n,-(YR3R4)j^.X- form together a carboximide group; 

E = H, halogen, methyl; 

m = 0, 1, 2 : 

n = 0. 1; 

0 = 0, 1.2 ; 
25 p = 0.1.2. 

with the proviso, that the sum of the atoms or groups of the -(CRlR-)jn- 
(CR3R4)n-X-(CR5R6)o.(CR7R8)p bridge sceleton is 3 and the -C=C-E 
sceieton forms with the atoms of the bridge a linear chain, consisting of 6 atoms 
ending preferably in a methyl group. 
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funhermore with the proviso, that if Ar stands for a naphlhyl group. Y means 
C-atom. X means O-atom. and together can not mean =0. 

2. ) Compounds of general formula I A and their optically active isomers - where 
5 Ar. RL R-- R"^. R6. r7, f^8, y, E. m, o and p have the same meanings as 

defmed in claim 1 . 

3. ) Compounds of general formula IB and their optically active isomers - where 
Ar, R> , R2. r5, r6^ rIO^ y, E, m. o and p have the same meanings as 

10 defined in claim L 

4. ) Compounds of general formula IC and their optically active isomers - where 
At. RL R-. r3, r4, r5^ r6^ n. o and p have the same meanings 
as defined in claim I . 

15 

5. ) Compounds of general formula ID and their salts and optically active 
isomers - where Ar, rK R2, r3, r4^ r6^ r7^ r8. rIO^ o and p 
have the same meanings as defined in claim 1 . 

20 6.) Compounds of general formula IE and their salts and optically active isomers 
- where Ar. R'. r2, r3, r4 r5^ r6 r7^ r8, rIO, m. n. o and p have the 
same meanings as defined in claim 1 . 

7. ) Compounds of general formula IF and their optically active isomers - where 
25 Ar, rI, r2, r5, r6, r7^ r8, r9, £^ „!, o and p have the same meanings as 

defined in claim 1. 

8. ) Compounds according to claim I. 
1-naphlhylmethyl 2-butynyl ether, 

30 2-propyny I- 1 3-benzodioxol-5-carboxy late, 

l-[(2-butynyloxy)-ethyl]-3,4-dimethoxyben2ene. 
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2.6-dichloro- 1 -(2-butynyloxy-methyl)benzene, 

1- [ l-(2-butynyloxy) propyl] naphthalene. 
R-{+)-2-[ l-f2-butynyloxy) ethyljnaphthalene. 
5-[(but-2-ynyloxy>methyl]-1.3-ben2odioxole. 

5 5-(2-methyI- 1 -(2-butyny loxy )propy 1]- 1 .3-benzodioxole. 
5-[{but-2-yny loxy)pheny Imethyi]- 1 .3-benzodioxole 

2- [(2-buiynyioxy> methyl]- 1.4-benzodioxane. 
2.3-dihydro-2.2-dimethyl-7-(3-pentyioxy)benzofurane. 

10 9.) Process for the preparation of compounds of general formula I. where Ar, 
RK R2. r3, r4 r5, r6 r7, r8, r9. rIO, x, Y, E, m. n. o. and p, have the same 
meanings as defined in claim 1 . 
characterized by, that 

15 a.) for the preparation of compounds of general formula lA, where Ar, r1, R2, 
R^, R6, r7. r8, Y, E, m. o. and p. have the same meanings as defmed in claim 

compounds of general formula II and III are reacted, where Ar. Rl, r2, r5^ 
R6, r7, r8-. Y. E, m. o, and p, have the same meanings as defined in claim 1., 
20 A and B are groups suitable to form ester bond. 

b. ) to prepare compounds of general formula IB, wherein Ar. RK R2. r5. r6^ 
R^, r8. rIO, y. E. m. o. and p, have the same meanings as defined in claim 1., 
compounds of general formula IV and V are reacted, where Ar, R'. r2, r5, 

25 r6, r7^ r8., y. E. m. o. and p, have the same meanings as defmed in claim 1 .. 
and C and D are groups suitable to form amide bond. 

c. ) to prepare compounds of general formula IC, wherein Ar. rL r2, r5. r6. 
R^, R^' E. m. n. o, and p. have the same meanings as defmed in claim 1 ., R3 

30 and R-* independemly mean H, alkyi, alkenyl, haloalkyl. phenyl, substimted 
phenyl. 
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compounds of general formula VI and VII are reacted, wherein An RK r2, 
R-*^, r7, r8^ m, n. o. and p have the same meanings as defined in claim 
L, R^ and R"^ independently mean H. alkvL alkenyl. haloalkyl, phenyl, 
substituted phenyl. F and G are groups suitable to form ether bond. 

d. ) to prepare compounds of general formula ID. wherein Ar-(CR'R-)rri- 
(CR2r4)j^.N- stands for a carboximide group. R^, r6. r7. r8. e. o. and p. 
have the same meanings as defined in claim 1 

the carboximide of general formula VIII is reacted with the compound of 
10 general formula IX, wherein R^. R^. R^. R^. E, o, and p, have the same 
meanings as defined in claim 1 . and Lg represents a leavig group, 

e. ) to prepare compounds of general formula IE. wherein An R^ R^, R^, R^. 

m, n. o. and p, have the same meanings as defined in 

15 claim 1., 

compounds of general formula X and XI are reacted, wherein Ar. RK R2, r3, 
R^, r5, r6, r7^ r8^ ni, n, o, and p, have the same meanings as defined in 
claim 1., Hand I represent groups, suitable to form a 
-N- 
20 RlO 

group where the meaning of R^^ is the same as defined in claim 1 .. 

f. ) to prepare compounds of general formula IF. wherein Ar, R^. R^. R^. R^, 
R^. R8. r9, e. m. o, and p. have the same meanings as defined in claim 1 

25 compounds of general formula XII and IX are reacted, where Ar. rK r2. 
R^, r6. r7, r8^ r9^ e^ n, o, and p. have the same meanings as defined in 
claim 1 and Lg represents a leaving group, and 



30 



if desired, the compound of general formula I thus obtained is transformed into 
its salts, or liberated from its salts, and, if desired, the optically active isomers 
are separated. 
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10. ) Pesticide composition comprising as active ingredient 0.000l«99,9 % by 
mass of a compound of the general formula I, 

where Ar. RK R2, r3, r4 r5. r6, r7^ r8, r9^ rIO. m, n. o and p have the 
5 same meanings as defined in claim 1., 

and optionally other pesticide active ingredient(s). beside carriers and other 
auxiliary materials. 

11. ) Arthropodicide composition comprising as active ingredient 0.0001-99.9 % 
10 by mass of a compound of the general formula I, 

where Ar, rI, r2, r3, r4 r5^ r6^ r7^ r8, r9^ rIO. m, n, o and p have the 
same meanings as defmed in claim L. 

and optionally other arthropodicide active ingredient(s), beside carriers and 
other auxiliary materials. 

15 

120 Composition according to claim 11, characterized by, that it 
contains as other active ingredient 
Acetamide derivatives: e.g. oxamyl; 

Benzoylurea compounds: e.g. flucycloxuron, hexaflumuron. teflubenzuron, 
20 triflumuron; 

Benzoylurea like IGR compounds; 

Bicycloheptadien compounds: e.g. heptenophos; 

Cross-bridged diphenyl compounds: e.g. etofenprox. bromopropylate. 

methoxycholor, temephos. tetradifon; 
25 Carbamates: e.g. aminocarb, aldicarb, aldoxycarb. asulam. bendiocarb, 

benfuracarb. carbaryl, carbetamide. carbofuran, carbosulfan. diethofencarb, 

dioxacarb. ethiofencarb. fenobucarb. fenoxycarb. furathiocarb. isoprocarb, 

methomyl. oxamyU pirimicarb (pirimor), propoxur, thiodicarb, thiofanox, 

xylylcarb; 

30 Carbamoyloxime derivatives: e.g. alanycarb, butocarboxim; 
Cyclodienes: e.g. aldrin, chlordane, endosulfan, heptachlor; 
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Diazoles: fipronil: 

Hydrazides: RH 5992, RH 5849, CGA 215'944; 
Nereistoxin analogues: pi. bensultap; 
Nitroimidazolidynyienamines: e.g. imidacloprid: 
5 Organophosphor compounds e.g. quinalphos. diazinon, phosalone, dimethoate. 
azinphos-methyl. 

Organotin compounds e.g. azocyclotin, cyhexatin. fenbutaiin oxide SSI-121; 

Phenoxy compounds: e.g. diafenthiuron; 

Pyrazoles: e.g. pyrazophos; 
10 Pyrethroides: e.g. allethrin. bioallethrin (esbol), acrinalhrin. fenvaierate, 

empenthrin. prallethrin, resmethrin, MTI-800. flufenprox, pemiethrin, 

teuramethrin. cyperaiethrin and their isomers and isomer-combinations; 

Pyridazinones: e.g. pyridaben; 

Pyridine derivatives: e.g. chlorpyriphos; 
15 Pyrimidine derivatives: e.g. pyrimiphos-ethyK pyrimiphos-methyi; 

Pyrroles: e.g. AC 303-t, 630; 

Quinazo lines: e.g. fenazaquin; 

Terpenoid derivatives: e.g. methoprene; 

Tetrazines: e.g. ciofentezine, SzI-121 (flufenzin); 
20 Thiadiazines: e.g. buprofezin; 

Thiazoiidin: pi. hexythiazox; 

Triazoles: pi. isazophos. RH 7988; 

Chlorinated hydrocarbons: lindane; 

Macrocyclic lactones; 
25 Tebufenpyrad; 

Fenpyrox\mate: 

Triazamate: 

13.) Compositions according to claims 1 1, and 12, comprising a s active 
30 ingredient of general formula I one or more of the following compounds: 
I*naphthylmethyl 2-butynyl ether. 
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2-propynyl- 1 .3-benzodioxol-5-carboxylate. 

1- [(2-butynyloxy)-ethyI]-3.4-dimethoxyben2ene. 
2,6-dichloro- 1 -(2-butyny Ioxy-methyl)benzene. 

1 -[ 1 -(2-butyny loxy)propyl]naphthalene, 
R-(+)-2-[ 1 -(2-butyny loxy)ethyl]naphthalene, 
5-[(but-2-yny loxy )methy n- 1 ,3-benzodioxole. 
5-[2-methyl-l -(2-butyny loxy)propy I]- L3-benzodioxole. 
5-[(but-2-ynyloxy)phenylmethyl]-1.3-benzodioxole- 

2- [(2-butynyloxy)methyl]-l,4-benzodioxane, 
2,3-dihydro-2.2-dimethyI-7-(3-pentyloxy)benzoftiran. 



14.) Composition according to claims 11-14 comprising as active ingredient 
0.0001-99.9 % by mass of a compound of the general formula L where Ar, R*, 
R2, r3, r4 r5, r6, r7, r8, r9, rIO. m. n, o and p have the same meanings as 
defined in claim 1 and a carbamate suitable for extermination of arthropoda, 
preferably carbofuran. 



15. ) Composition according to claim 14 containing (2-butynyIoxy-methyl)-3,4- 
dimethoxy benzene, as compound of the general formula I. 

20 

16. ) Composition according to claim 14 containing 5-[(but-2-ynyloxy)methyl]- 
1 ,3-benzodioxole. as compound of the general formula I. 

17. ) Process for extermination of pests, preferably anhropoda. comprising 

25 treating pests, preferably arthropoda with a suitable amount of a composition of 
claims 10 or 11, if desired in such a way that the compositions containing 
compounds of the general formula I. wherein Ar, RL R^, R'^ r5, r6. r7 
RS« R9. R 1 0. m. n. o and p have the same meanings as defined in claim 1 .. and 
the compositions containing the known active ingredients are used in a tank 

30 mixture or subsequently. 
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Ar - (CRlR2)m - (YR3R4)n - X- (CR5r6)o - (CR7R8)p - C - C 

I. 

Ar - (CRlR2)ni - Y - O - (CR5r6)o - (CR7R8)p - C ^ C - E 

!l 

O 

lA 



Ar - (CRl R2)in - Y - N - (CR5r6)o - (CR7R8)p - C ^ C - E 

8 I 
O RlO 

IB 



Ar - (CRlR2)m - (CR3R4)n - O - (CR5r6)o - (CR7R8)p - C = C 

IC 

Ar - (CRlR2)ni - (CR3R4)n - N - (CR5r6)o - (CR7R8)p - C = C 

— RlO 

ID 
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Ar - (CRlR2)in - (CR3r4)jj . N - (CR5r6)o . (CR7r8) - C s C - £ 

I 

RlO 



IE 



r9 

Ar - (CRlR2)in - C O - (CR5r6)o - (CR7R8)p . C « C - E 

IF 



Ar-(CRlR2)in- Y- A II. 

!! 

o 



B - (CR5r6)o - (CR7r8)p - C ^ C - E III. 

Ar-(CRlR2)ni- Y-C IV. 

II 

O 
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D - (CR5r6)o - (CR7r8)p - C ^C-E 



Ar - (CRlR2)ni - (CR3R4)n - F VI. 



G - (CR5r6)o - (CR7r8)p - C ^ C - E 



Lg - (CR5r6)o - (CR7r8)p - C s C - E 



VII. 



Ar - (CRlR2)m - (CR2R3)n - NH VIII. 



IX. 



Ar - (CRlR2)in - (CR3R4)n - H X. 
I - (CR5r6)o . (CR7r8)p - C = C - E XI. 

r9 

i 

Ar - (CR 1 R2)in - C = N - OH XII. 



_9719040A3 IA> 



INKRNATIONAL SEARCH REPORT 




'i-rvk^'V'S"''*^'^''''"^ Of- SUBJECT MATTER 

IPC 6 C07C43/166 A01N31/04 C07C43/215 
CG7D307/79 C07D319/20 A01N31/16 
A01N43/08 

According to IntcmaDonai Paum Qaxnfi cation rfPO or to both national ctassificaaon and IPC 



jnter mat Application No 

PCT/HU 96/G0069 



C07C43/176 
A01N43/30 



C07D317/48 
A01N43/32 



fl. FIELDS SEARCHED 



Minjmum ttocumenuoon searched (damlicaoon system toUowca by ciaxnticaoon svmtiols) 

IPC 6 C07C C07D 



Uocumenuuon searched other Uian minimum documcnuuon to (he exwnt that such documenu are included in the lields searched 



Electronic data base coniuMed dunng the iracinaaonal search (name ol dau base and. where practical, search letms ased) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



<;iiaaon of documenu with mdicaoon. where appropnate, ol the relevant passages 



Rdevani to claim No. 



JOURNAL OF AGRICULTURAL AND FOOD 
CHEMISTRY, 

vol. 16, no. 5. 1968, WASHINGTON US, 

pages 779-786, XP0G2029949 

R. M. SACHER ET AL: "Propynyl naphthyl 

ethers as selective carbamate synergists" 

cited in the application 

see Table I, compound no. XIII and Fig. 1 

US 3 954 793 A (D. J. HENNESSY) 4 May 1976 



see column 2. line 32 - column 4, line 55; 

examples 1,2,5,6 

& DE 22 35 005 A 

cited in the application 



U4. 

9-12.17 



1.4,7, 

9-12,14. 

17 



Fuimer documents are lined m the continuaiion of box C. 



0 



Patcni family members are listed in annex. 



Speaai catcBones ol atcd documenu : 

'A' document deruitng the general sute of the an whjch is not 
considered to be of particular relevance 

carticr dociuacnt but published on or after the tntemational 
filing dau 

documem wtnch may throw doubu on pnonty daimts) or 
which w aied to esiablith the puWicanon date of another 
aiaoon or other speaai reason (as specified) 

documem relentng to an oral «Sisciosure, use, exhibibon or 
other means 

'P* doctsneni published pnor to the international filme date but 
later than the pnonty date claimed 



Oaic ol the actual completion of the inicmaoonal search 

28 April 1997 



'T' later document putslished after the intemaQonal filmg date 
or pnonty date and not in conflict with the application but 
aied ID unoeniand the pnnctpic or theory undertyinR the 
invenoon 

'X* document of pamcutar relevance; the claimed invention 
cannot be considered novel or cannot be considered lo 
involve an inventive step when the document is taken alone 

'Y" documem of parocular relevance; the daimed invenoon 
cannoi tw considered lo involve an tnvennve step when the 
document is combined with one or more other such docu- 
ments, such combmaoon being obvious to a person skilled 
in the an. ^ 

document member of the same patent family 



Name and mailing address of the (SA 

European Patent Office. P.B. SSI 8 PatenUaan 2 
\L . 2280 HV Rtiswiilc 
Td. ( -r 31 .70) 340*2040, Tx. 31 651 cpo nl, 
f-axiir 31.70) 340-3016 



Fon» PCT.-IS^llO <i«cetid cunt) <Juiy imj 



Date ol mailing of the intenuoonal search repon 

2 6. 05. Stf 



Authonzed officer 



Wright, M 



page 1 of 2 



BNSIXX:iD: <WO_9719040A3JA> 



INTER.'^g||ONAL SEARCH REPORT 



Application No 



PCT/HU 95/00069 



C.«_ononuaaoni DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Ciunon o( documcnu with mdicaoon, where appropnaie, of the reievant passages 



Relevant to claim No. 



us 3 718 686 A (M. S. CHODNEKAR) 27 
February 1973 

see column 4, line 3 - column 7, line 24; 
examples 44-48 

US 3 402 179 A (K. F. MINOO-SHI) 17 

September 1968 

see example 1; table 1 

& NL 6 600 916 A 

cited in the application 

6B 2 161 163 A (KUREHA KAGAKU KOGYO) 8 
January 1986 
see claims 



1.2.4. 
9-11.17 



U5. 
9-12.17 



1.2. 
9-11.17 



1 



Form PCT.-1SA-'2lft (ooAutiuauon « smdiM sncst) (J<tly 1992) 

page 2 of 2 

BNSDOCID: <WO 9719040A3JA> 



INTERNATIONAL SEARCH REPORT 

normaaon on paicni lamily members 



Inter nai ApplicaDon No 

PCT/HU 96/00069 



Patent document 
111 ac«uvn rcpoii 


Publicauon 


Patent I'aniily 
membcrls) 


Pubiicauon 


US 3954793 A 


04-05-76 


C A 

LA 


ytJH^yu 


A 

A 


24-02-76 






CH 


568707 


A 


14-11-75 






DE 


2235005 


A 


22-02-73 






EG 


10975 


A 


31-12-76 






FR 


2146372 


A 


02-03-73 






GB 


1397281 


A 


11-05-75 






GB 


1397282 


A 


11-06-75 






US 


3880999 


A 


29-04-75 






ZA 


7204709 


A 


25-04-73 



US 3718686 A 



27-02-73 



BE 


764745 


A 


24-09-71 


CA 


983943 


A 


17-02-76 


CH 


526258 


A 


15-08-72 


DE 


2114257 


A 


14-10-71 


FR 


2108186 


A 


19-05-72 


GB 


1292790 


A 


11-10-72 


NL 


7102819 


A 


28-09-71 


SE 


365498 


B 


28-03-74 


US 


3880935 


A 


29-04-75 


US 


4051319 


A 


27-09-77 


US 


4138579 


A 


06-02-79 


ZA 


7101533 


A 


29-03-72 



US 


3402179 


A 


17-09-58 


BE 


575571 A 


16-05-66 










CH 


484109 A 


15-01-70 










FR 


1469294 A 


10-05-67 










GB 


1091352 A 












NL 


6600916 A 


26-07-66 


GB 


2161163 


A 


08-01-86 


JP 


1847203 C 


07-06-94 










JP 


61018744 A 


27-01-86 










CA 


1239148 A 


12-07-88 










DE 


3524204 A 


16-01-86 










FR 


2567122 A 


10-01-86 










US 


4668815 A 


26-05-87 



Fom PCT.-ISA.'2I0 {pstcni faraUy mmx) <j«aiy 1992} 



BNSDOCID: <WO_9719040A3_IA> 



1 



CORRECTED 
VERSION* 



ORLV INTELLECTUAL PROPERTY ORGAN IZA 
Intemationak Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 

C07C 43/166, AOIN 31704, C07C 43/215, 
43/176, C07D 317/48, 307/79, 319/20, 
AOIN 31/16, 43/30, 43/32, 43/08 



A3 



(11) International Publication Number: 
(43) International Publication Date: 



WO 97/19040 

29 May 1997 (29.05.97) 



(21) International Application Number: PCT/HU96/00069 

(22) International Filing Date: 19 November 1996 (19.11.96) 



(30) Priority Data: 
P95 03318 



2 1 November 1 995 (2 1 . 1 1 .95) HU 



(71) Applicant (for alt designated States except US): CHINOIN 

GY6GYSZER fiS VEGY^SZETI TERM^KEK GYARA 
RT. [HU/HU]; T6 u. 1-5, H-1045 Budapest (HU). 

(72) Inventors; and 

(75) Inventors/Applicants (for US <mly): ARVAI, G6za [HU/HU]; 
R6bcn K. kit. 20, H-1 138 Budapest (HU). BAKONYVARI, 
Ildik6 [HU/HUl; Damjanich u. 4/a, H-8200 Vcszprtm 
(HU). BERT6K, B6la {HU/HUl; Rizling u. 16, H-1223 
Budapest (HU). CSIZ, L^szl6 [HU/HU); Tulipfin u. 5. H- 
2030 fird (HU), CZUDOR, Ir^n [HU/HU]; Kirinduld u. l/a. 
H-1222 Budapest (HU). KURUCZNE, R.. Zsuzsa [HU/HU]; 
Emoke u. I/b, H-2030 ferd (HU). PAP, L^lszl6 [HU/HU]; 
Gydngyvirag u. 23. H-2030 &d (HU). SZtKELY, Istv^n 
[HU/HU]; Krajcir u. 6. H-2110 Dunakcszi (HU). 

(74) Common Representative: CHINOIN GYOGYSZER tS 
VEGYESZETI TERMEKEK GYARA RT; Iparjogi 
Oszt^ly, T6 u. 1-5. H-1045 Budapest (HU). 



(81) Designated States: AL, AM, AT, AU. A2, BA, BB. BG, BR. 
BY, CA. CH, CN, CU, C2, DE, DK. EE, ES. H, GB, GE, 
HU, IL, IS, JP. KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT LU LV, MD, MG, MK, MN, MW, MX. NO, NZ, PL, 
ft' RO RU, SD, SE, SG. SI, SK, TJ, TM. TR, TT, UA, 
UG US UZ, VN, ARIPO patent (KE, LS, MW, SD, SZ. 
UG), Eurasian patent (AM, AZ, BY, KG, KZ, MD. RU. TJ, 
TM)' European patent (AT, BE. CH. DE, DK, ES, Fl. FR, 
GB GR IE, IT. LU, MC, NL, PT, SE), OAPl patent (BF. 
BJ CP CG CI, CM, GA. GN. ML. MR. NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims ami to be republished in the event of the receipt of 
amendments. 

(88) Date of publication of the antemation^ ^I**l997(03'a7 97) 



(54) TlUe: PESTICIDE COMPOUNDS. COMPOSITIONS AND PROCESS FOR THE PREPARATION THEREOF 



R9 
I 

-C-N- 



(a) 



(57) Abstract 

Tte invention ndmes to compounds of general formula (1). their optically active isomers and salts '^^'^^Z^^^^^'' 
or one or mote heteroatom containing heterocyclic moiety, optionally substituted by one or more alkoxy-. methylen^oxy-. alkyl-. 
haloXnrni^^p andTc^d^d^th a benzene ring; R'. = independentiy H. alkyl. alkenyl. haloalkyl. phenyU su^tu^ 
SSuUloalkyK W = independentiy H. alkyl. altenyl.haloallcyU phenyl. sj*sti««ed phenyl. cydoaDcy^. or ^ "jff ^^^Jg^; 
C PO w YRll* toaether (a) group; X = -0-, -NR"»-. R' = H, alkyl. phenyl, substituded phenyl; R = H. a»kyl. ^6.^7 R8 are 
^n^lSt algl. alke!oi.^Talkyl. or Ar-(CR'R').-(YR'RVX- fbnn together . c^^l^'^ l^^^^^^i^^^ 
1 2 n = 0 1 • o = 0 1 2- p = 0, 1. 2, with tiie proviso, that die sum of Uie atoms or groups of the -(CR R )„-(CR R VX-(CK K^H'-K- *^ h 
bridse skeleton is 3 md 4e -C=C-E skeleton forms with the atoms of tfie bridge a linear chain, consisting of 6 atoms enttog prefeaWy m a 
™ fiSi^ with the proviso, that if Ar stands for a naphthyl group. Y means C-atom. X means O-atomJt' 
S =OThe compounds of general formula (1) according to the invention can be apphed as active mgtedients of pesticide, 
preferably artijropodidde compositions, and as synergists of other arthropodicide active mgredients. 



* (Referred to in PCT Caiette No. 34/1997. Section D) 

nNsnnnin' <wr) a7iwunAn IA> 







FOR THE PURPOSES OF INFORMATION ONLY 






Codes used to identify States party to the PCT on the frcmt pages of pamphlets publishing international 


applications under the PCT. 










AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Geofgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA* 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


SwiKKfland 


KZ 


Kazakhsuui 


SI 


Slovenia 


CI 


Cfiie d'lvoire 


U 


Liechtenstein 


SK 


Slovakia 


CM 


Cflincioon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


CZ 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


FI 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekbtan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



BNsnonin: <w/n fl7i*wMnAa ia> 



wo 97/19040 



PCT/HU96/00069 



PESTICIDE COMPOUNDS, COMPOSITIONS AND PROCESS FOR THE PREPARATION THEREOF 

This invention relates to alkynyl pesticide compounds of the general tbrmula 1., 
pesticide compositions containing the active ingredients of general Ibrmuia I„ 
5 furthermore the pesticide synergists of general formula I., and synergized 
pesticide compositions with known pesticide active ingredients, and the process 
for the preparation thereof. 

In general formula I tlie substitucnts have the following meanings: 
10 Ar = an aly cyclic-, aromatic-, or one or more hcteroatom containing heterocyclic 
moiety, optionally substituted by one or more alkoxy, methylenedioxy, alkyl, 
halogen, haloalkyl or nitro group, and/or condensed with a benzene ring, 
Rl, r2 ^ independently hydrogen, alkyl, alkenyl, haloalkyl, phenyl, substituted 
phenyl, cycloalkyl, 

15 R** = independently hydrogen, alkyl, alkenyl, haloalkyl, phenyl, substituted 

phenyl, cycloalkyl, or 
r3, r4 are together =0; 
Y= C, =PO, or 

R9 

20 YR3r** form together a -C=N- group; 

X = .0.; -NRlOs 

r5 - hydrogen, alkyl, phenyl, substituted phenyl; 
[^10 = hydrogen, alkyl; 
R-^ r6^ r7 r8 

are independently hydrogen, alkyl, ulkcnyi, haloalkyl, or 
25 Ar-( CR ' r2)j„.( yr3r4)j^-X- fonn together a carboxiniidc group; 

E hydrogen, halogen, methyl; 

m = 0, 1,2; 

n = 0. 1; 

0 = 0, 1,2; 
30 p = 0.1,2, 



SUBSTITUTE SHEET (RULE 26) 
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with the proviso that the sum of the atoms or groups of the bridge -(CR1r2)^- 
fCR3R4)^-X.(CR-^R6)o.(CR7R8)p is 3 and the -C=C-E sceleion with the 
5 atoms of the bridge forms a linear chain, consisting of 6 atoms ending favorably 
in a methyl group. 

ftinhermore with the proviso that if Ar is naphthyl group. Y means C-aiom. X 
means O-atom. r3 and R"+ together can not mean =0 . 

The invention includes liirthermore the salts and the optically active isomers of 
10 the compounds of general formula 1. 

Narrower groups within compounds of general formula I. are representated by 
the compounds of general formula lA, IB. IC. ID. IE. IF. their salts and optically 
active isomers, where the meanings of the substituents are the same, as defined 
above. 

15 

Favourable representatives of the compounds of general formula I, are: 
1 -naphthy l-methy I 2-butynyl ether, 
2-propyny 1- 1 ,3-benzodioxol-5-carbbxylate, 
l-{(2-butynyloxy)-ethyl]-3,4-dimethoxyben2ene. 
20 2,6-dichloro-l-(2-butynyloxymethyl)benzene. 

1 -[ 1 -(2-butyny loxy)propy l]naphthalene. 
R-(^-)-2-[l-(2-butynyloxy)ethyl]naphthalene, 
5-((but-2-yny loxy )methy 1]- 1 ,3-benzodioxole. 
5-[2-methy I- 1 -(2-butyny loxy )propy I]- 1 J-benzodioxole. 

25 5-[(but-2-ynyloxy)phenylmethyl]-l,3-benzodioxole, 

2 «[( 2 -buty ny 1 oxy )met hy I ] - 1 .4-benzod ioxane, 
2.3-dihydro-2.2-dimethyl-7-(3-pentyloxy)benzofuran 

In the term Ar the aromatic group is favourably phenyl or naphthyl group. 
30 Ar as a heterocyclic moiety may contain one or more O, S. N heteroatoms, it 
may favourably represent benzodioxole-^ benzodioxane-, 2-benzoftiran-, 7- 
benzofuran-moieti es. 
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The alicyclic group may tavourably be condensed with a benzene ring, thus for 
instance may represent indane group, or L2,3,4-tetrahydronaphthyl group. The 
carboximide group may favourably represent phthalimide moiety. 
The aromatic, heterocyclic and alicyclic Ar groups are optionally substituted by 
5 C|^ alkoxy-, methylenedioxy-,C,.4 alkyi-, halogen-, C1.4 haloalkyi- or nitro 
group. 

Compounds which are non-toxic, or only slightly toxic alone, but given together 

with a pesticide, preferably arthropodicide agent they enhance markedly the 
10 potency of the latter, are called synergists. These materials may in principe act 

in several ways, however they exert their effect decisively by blocking the 

metabolism of the active substance. Metabolism may proceed via oxidative. 

hydrolytic. conjugative and absorption reactions and by the variations thereof. 

At present there is no unambiguos example for a synergist acting at the receptor 
15 level, neither do they play an important role in the praxis. 

The synergistic potency e.g. in the case of insecticides is characterized by the 

so-called SR synergist ratio which is given as follows: 

LDsoinsecticide 
SR5o = 

20 '-DsOinsecticide + synergist 

The more the SR50 value differs from L the higher is the synergistic potency. 
The use of synergists in arthropod icidal preparations is very attractive, since 
they afford a possibility to come out with new preparations with practically all 
25 representatives of the area. These new preparations, compared to the previous 
ones, promise to be less expensive, less toxic, more selective, encountering less 
environmental hazard, suppressing the evolution of resistance, and being active 
also on strains which already evolved resistance. 

Following the discovery of synergists and the reveal of their mode of action, a 
30 wide-range research and development work started from the mid 60-ies till the 
late 70-ies to work out new synergists. This research, however resulted only a 
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few molecules which really attained application (at present the number of the 
registered insecticide synergists is less than 1 0). These compounds are of basic 
scientific importance in the research of resistance (K. F. Raffa and T. M. 
Priester. J. Agric. EntomoL 2( I ), 27-45. (1985)). however, there are only 2-3 
5 molecules listed as products in the Pesticide Manual, and only two materials 
(PBO. MGK264) which are actually on the market. The field application has 
been restricted by several factors: it is not easy to find a chemical tool which can 
be used selectively and safely, and the cost/effectiveness ratio of which is 
competitive with that of the active ingredient. To apply a synergist 

10 economically, it must be highly potent, it must act at small doses (not exceeding 
the original dose of the active ingredient). ^ 
On the basis of their chemical structures the presently known arthropodicide 
synergistic compounds may be divided into the following groups: 
### L3-methylenedioxyphenyl (MDP) derivatives 

1 5 ### O-2-propyny 1 and propyny l-homologues and their derivatives (ethers, oxim- 
ethers. esters) 
### N-alkyI derivatives 
### phosphor esters - 

### other derivatives e.g. thiocyanates, polyhalo ethers etc. 

20 The compounds may also be divided into groups on the basis of their target of 
attack [K. F. Raffa and T. M. Priester, J. Agric. EntomoL 2(1), 27-45, (1985)], 
but this grouping is rather theoretical, less exact, first of all because the actual 
metabolic processes are not fully known. The metabolism of most of the 
compounds proceeds consecutively, but may also proceed simultaneously, and 

25 may follow several mechanisms, thus the division is less informative, even if we 
consider the first step of the cascade degradation as the decisive step. 

For the metabolic degradation of most arthropodicides first of all the oxigenaze 
system is responsible. It is agreed in the literature that the compounds of this 
30 group exen their activity basically by blocking the cytochrome P-450 enzyme of 
the microsomal oxidation system [John E. Cassida, J. Agr. Food Chem.. 18(5), 
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153-172. ( 1970). R. M. Sacher. R. L. Meicalf and T. R. Fukuto: J. Agr Food 
Chem.. 16(5). 779-786. {1968)]. The enzymes forming the siruciurally 
analogous group of so-called isoenzymes constitute the major part of the 
detoxificaton system of the organisms [Oniz de Montellano. P. R.. Ed. 
5 Cytochrome P-450: Structure Mech. and Biochem,, Plenum New York. ( 1986)]. 
They perform detoxification via mono-oxigenation of the substrate, producing a 
more polar product, which possibly after tlirther transformations can be 
eliminated by the organism. The system degrades ver>' different structures by the 
same way. Therefore they are also designated as Mixed Function Oxigenazes 
10 (MFO) and Polysubsirate Monooxigenazes (PSMO). 

o 

On that basis one could expect that the surface of the enzv me is aspecific for the 
synergist, too. Quite the contrary, we have found that the compounds may be 
optimized. 

15 For the isolation and testing of the Cytochrome P-450 enzymes of insects there 
are standard methods available [J. G. Scott and S. S. T. Lee: Arch. Insect 
Biochem, and Phys,. 24, 1-19, (1993)]. The enzymes of various species may 
show great similarities, but they may also differ significantly from each other. 
The synergists known from the literature and investigated by us belong to the 

20 group of O-2-propynyK and propynyl-homologues and their derivatives (ethers, 
oxim-ethers. esters). As shown by the literature they exhibit different potency 
for the different species, which means that the oxidation capacity of the species 
varies to a certain extent. This is the reason for the high insect/mammal 
selectivity and synergist selectivity, characteristic for that group of compounds. 

25 These selectivities. which cannot be directly explained by the above mode of 
action, are the bases of the development and safe application. On the other hand 
this is the reason why these compounds have not became commercially 
available. For all the compounds of the group prepared and evaluated so far we 
can tell, in general, that their effect was exlusively bound to the propynyl side- 
chain, this chain has been substituted in the allylic position by various aryl rings 
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mainly through an oxygen atom. The compounds known as yet may be divided 
into the following groups: 

### Phenyl propargyl ethers [Fellig et. al.. J. Agr. FoodChem.. 18(5). 78. 
(1970)J 

### Benzyl propargyl ethers [Ciba Geigy. Ger. Offen. 2 235 005 (1972)] 
### Benzaldoxime propargyl ethers [Ciba Geigy. Oer. Ojfen. 2 016 190 
(1970)] 

### Naphthoic acid propargyl esters [Hoffman-La Roche. Belg. Patent. 
867 849(1978)] 

### Aikynylphthalimides [FMC. Ger. Patent. 1 217 693 (1966)] 

### Phenylphosphonic acid propargyl esters [Niagara Chem. Div.. FMC 

Corp., Technical Data Sheet on NIA 16824, (1968)] 
The first two groups are sub-divided into further groups owing to the high 
variability of the aromatic group and its substituents. Thus, there are known 
naphthyl propargyl ethers [Hoffman-La Roche, US 3 362 871 (1968); Ciba 
Geigy, Ger. Offen. 2 100 325 (1971)], 

4-hydroxyquinoline propargyl ethers [Alkaloida, HU 210 557, (1992)], 
methylenedioxybenzyl propargyl ethers (Sumitomo. JP. 03 01177, (1973)] and 
al fa-substituted methylenedioxybenzyl propargyl ethers [Sumitomo. JP. 
61 24585, 61 24586 (1986)]. 

In a study about naphthyl propynyl ethers it has been concluded that butynyl 
ethers, first of all 3-butynyl ethers are more potent than the analogous propargyl 
and pentynyl ethers [R. M. Sacher et. al.. J. Agr. Food Chem.. 16, 779-786. 
( 1968)]. Interestingly, however there was no continuation of that work, the 
discovery has not been patented, either. Detailed analysis of the literature data 
suggest, that the propynyl side-chain cannot be replaced by homologous chains, 
since the publications and patents relate further on to propargyl derivatives. 
In order to clear this contraversion we have prepared the compounds in 
question, and found that in contrast to what was disclosed in the literature, the 2- 
butynyl derivative (the one ending in a methyl group) is more potent than the 3- 
butynyl derivative; the aipha-isomers are more potent than the analogous beta- 
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isomers: and the 3-pentynyl derivative is more potent than the 2-butynyl 
derivative. These data suit well in our theory, and the data given in the literature 
might be the reason why this direction was not followed by others. 
Similarily. there is a contraversion regarding the activity of the 4- 
pentynylphthalimide derivatives: although they proved to be potent synergists of 
allethrin. they antagonized with pyrethrin [H. Jaffe. J. L. Neumeyen J, Med. 
Chem., 13, 90 K (1970)]. In these structures again, the alkynyl chain ends in 
triple bond. The hybride variations of these structures, namely the N-alkyioxy- 
O-propargyl-phthalimides have also been prepared, here again the triple bond is 
in terminal position [Sumitomo, A'l, 6 600 916 (1966)]. 

To sum up. the most active representatives of the group, although on some tests 
exhibited outstanding activity, and were superior regarding their synergist/active 
ingredient ratio [D. J. Henessy, Biochemical Toxicology of Insecticides. Ed., R, 
D. O'Brian & L Yamamoto, Academic Press, 105-1 14, (1970)], have never been 
applied in the praxis. This has several reasons: their activity did not reach the 
potency of earlier, well-established derivatives, they exhibited activity only in a 
narrow range, their potency was highly species-dependent, and within one 
species it depended greatly on the "strength" of the individual. Their safe and 
broad application was not therefore ensured. 

The alkynyl compounds listed above are ail derivatives of a common optimal 
structure, but the authors did not realize the relationships, and have not prepared 
the most active representatives, alloying and improving the advantages of these 
groups of compounds. 

We have experimentally tested, compared and analysed the biological effect of 
the known compounds, as well as that of the new derivatives prepared by us, 
and revealed the structural element which is responsible for the effect. On that 
basis we have prepared new compounds which surpass significantly the activity 
of the earlier ones and combine those properties which ensure effectiveness on 
more species and with more known active ingredients. 

The integral part of the present invention is the discovery, that in the optimal 
compounds the carrier of the activity is a triple bond of an alkynyl structure with 
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an electron-rich Ar ring, which is connected to the triple bond through a mobile 
bridge consisting of three atoms. The atoms of the bridge are variable, and may 
have substituents, and so is the ring. To enhance the activit\ it is favourable to 
introduce lipophilic and electron-rich atoms and substituents. Thus the atoms of 
the bridge may be -besides of carbon atoms- oxigen, sulphur, nitrogen, and 
phosphor heieroatoms. These atoms may be linked through single or multiple 
bonds to each other and optionally with further substituents containing the 
above heteroatoms they may be substituted to further functional groups or 
derivatives. The atoms may be replaced by each other. The first element of the 
bridge may with its substituent form a ring, which may be attached to the 
aromatic ring, and thus may be part of the electron-rich moiety. Into the ring, O 
linked to the bridge, heteroatoms, as listed above, may also be incorporated, and 
the effect may be further enhanced by the introduction of alkoxy. halogen, alkyL 
haloalkyl or nitro substituents. The ring may be 5-, 6-, or 7-membered and may 
be condensed with a further ring, which is built according to the above 
principles, and may incorporate the first element of the bridge. Compounds in 
which the acetylenic hydrogen of the alkynyl side-chain is replaced by a methyl 
group exhibit higher activity than the the analogues with terminal triple bond. 
Keeping these rules we can carry out new substitutions by which we can modify 
the character of the compounds, according to the demand (lipophilicity, 
iranslaminarity, systemicity, etc.) of the application area. 

Of the isomers of optically active compounds. e.g. 
a-methyl-substituted benzyl derivatives, the Rf +)enantiomers are more potent 
than the S(-)enantiomers. The difference between the activities of the isomers is 
growing with an enhancing activity of the racemic mixture. 

The compounds developed by us are new, they are characterized by outstanding 
mammal/insect selectivity and high potency, exerted at low dose related to the 
active ingredient. This is attributed to the outstanding high receptor affinity of 
our compounds. In comparative experiments the indices of our compounds 
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highly surpassed those ot earlier known synergists for active ingredients, whose 
metabolism is based on microsomal oxidation. This high activity and selectivity 
were also demonstrated in field studies conducted on small plots. The 
compounds did not show fito-toxicit>', they did not separate from the active 
5 ingredients, their physico-chemical parameters fitted well with those of the 
active ingredient. Through these features the dose/efficacy/cosi value, which 
earlier hindered the application, could favourably be modified and the 
application became possible. 

With the active substances of general formula I the effect of the following 
10 known arthropodicide active ingredients may favourably be synergized: 
^) Acetamide derivatives: e.g. oxamyl; 

Benzoylurea compounds: e.g. flucycioxuron. hexaflumuron. teflubenzuron, 
triflumuron: 

Benzoylurea like IGR compounds; 
15 Bicycloheptadien compounds: e.g. heptenophos: 

Cross-bridged diphenyl compounds: e.g. etofenprox. bromopropylate. 
methoxycholor, temephos, tetradifon; 

Carbamates: e.g. aminocarb, aldicarb, aldoxycarb, asulam* bendiocarb, 
benfuracarb. carbaryl, carbetamide, carbofuran, carbos;uifan, diethofencarb, 
20 dioxacarb. ethiofencarb. fenobucarb, fenoxycarb. fiirathiocarb. isoprocarb, 
s methomyL oxamyl, pirimicarb (pirimor), propoxun thiodicarb. thiofanox, 

xylylcarb; 

Carbamoyloxime derivatives: e.g. alanycarb, butocarboxim; 
Cyclodienes: e.g. aidrin. chlordane« endosulfan. heptachlor: 
25 Diazoles: fipronil: 

Hydrazides: RH 5992. RH 5849, CGA 215'944; 
Nereistoxin analogues: pi. bensuitap; 
Nitroimidazolidynylenamines: e.g. imidacloprid; 

Organophosphor compounds e.g. quinalphos. diazinon. phosaione. dimethoate, 
30 azinphos-methyl, 

Organotin compounds e.g. azocyciotin, cyhexatin^ fenbutatin oxide SSI- 121; 
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Phenoxy compounds; e.g. diafenthiuron: 
Pyrazoles: e.g. pyrazophos: 

Pyreihroides: e.g. allethrin. bioallethrin (esbol), acrinathrin. fenvalerate, 
empenihrin. prallethrin. resmethrin* iVITI-800. flufenprox, permethrin. 
5 letramethrin. cypermethrin and their isomers and isomer-combinaiions: 
Pyridazincnes: e.g. pyridaben: 
Pyridine derivatives: e.g. chlorpyriphos: 

Pyrimidine derivatives: e.g. pyrimiphos-ethyl, pyrimiphos-methyl: 

Pyrroles: e.g. AC 303-L 630; 
10 Quinazolines: e.g. fenazaquin: 

Terpenoid derivatives: e.g. methoprene: ^3 

Tetrazines: e.g. clofentezine. SzI-121 fflufenzin): 

Thiadiazines: e.g. buprofezin; 

Thiazolidin: pi. hexythiazox; 
15 Triazoles: pi. isazophos- RH 7988: 

Chlorinated hydrocarbons: lindane: 

Macrocyclic lactones; 

Tebufenpyrad; 

Fenpyroxymate: 
20 Triazamate: 

The above known active ingredients are described in the 8th and 1 0th Edition of 
the Pesticide Manual, European Patent Application No. 0635499 (SZI-121), 
A.G.Chem.New Compound review vol. 11(1993) and ACS Symposium Series 
504 p. 272. respectively. 
25 Compounds of the general formula I can be most preferably used to synergize 
the effect of carbamates preferably carbofuran. 

We have found that the compounds have dual action, they are superior 
synergists of arthropodicide active ingredients, and they also hinder the 
individual grows of arthropoda through an effect impeding the biosynthesis of 
30 ecdisom a material, playing key role in the growth of arthropoda. There is thus 

a 

an unambiguous relationship between the synergistic- and the individual 
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growth-hindering activities. This latter effect, beside the outstanding 
metabolism-blocking activity of the compounds, is also a consequence of the 
fact, that these materals, in contrast to the other, earlier known families of 
compounds, practically do not degrade, or degrade only extremely slowly in the 
5 organism of the arthropoda. Thus, when applied alone, at a long run. depending 
on the periods of the endocrin regulation, they are able to block the hormon 
synthesis and hinder the degradation of the endo and exo-biotica. Due to the 
toxines accumulating in the organism, the individuals become incapable of 
living, they do not eat. the production of eggs deminishes, and the reproduction 
1 0 stops. 

Beside these enhanced activities, the toxicity values of the compounds on 
mammals did not increase. This can be anributed to the differences in the 
electrode potenciai values of microsomal oxidation systems for mammals and 
for arthropoda. Whereas the oxidation potential values of the higher-order 

15 organisms are high, and therefore they are able to beat the electron-barrier of the 
complexed synergists, the oxidation system of the arthropoda. with its small 
potential, is not capable to oxidate, and by this to remove the complexed 
molecule from the surface of the en2yme, causing the paralysis of the system. 
This is the reason why the compounds can be applied safely and selectively. The 

20 over-average fast degradation and excretion of the compounds from mammalia, 
owing to their high enzyme activity and fast enzyme binding, ensure . in contrast 
to the arthropoda. that these materials do not enhance the effect of biotics found 
or taken up by the mammalian organism, and therefore they are safe. 
The effect was demonstrated by us on various arthropode species. Applied 

25 alone, or as a synergist, the compounds were active on insects, plant-louses and 
also on acari. In the light of the above, this fact refers again to the qualitatively 
different detoxification system of the mammals. 

A very valuable advantage of our compounds is that on applying them to 
species, which already evolved resistance, the toxic dose could be reduced 
30 below the original dose of the known active ingredient (measured on susceptible 
strains). This has not been experienced with other synergists. This makes 
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possible the sate and effective management of resistent populations, complying 
with the modem regulations. 

Beside the expected advantages mentioned above (they make possible to 
develope tools which are less expensive, less toxic on mammals, selective, and 
5 can suppress resistance) with the help of these compounds a number of well- 
established active ingredients can be renewed, the market of which has fallen 
back in the past years, because resistance evolved against them. (Carbofuran, 
Quinalphos. Cartap, Methomyl). Our compounds create new application and 
market possibilities, since they enhance the potency of less active materials 
10 (Resmethrin. Bioallethrin. Pirimicarb etc.) to the level of the most active 
compounds, without increasing their toxicity. PBO. which is on the market in 
big lots, but -with natural resources running low- at increasing price, and which 
is drawing back because of its suspected tumor provoking effect, may also be 
replaced with the help of our compounds. 

15 

The preparation of the compounds of general formula I varies depending on the 
different groups of compounds, and can be carried out by the chemical methods, 
characteristic for the preparation of these groups. 
Thus 

20 a.) for the preparation of compounds of general formula I A, where Ar, R^, r2, 

R^. R6, r7, r8, y, E. m. o, and p, have the same meaning as defined above, ^ 
compounds of general formula II and III are reacted wherin Ar, R*, R^, r5, r6^ 
R^* R8*. Y. £• m, o. and p, have the same meaning as defined above, A and B 
are groups, suitable to form ester bond. 

25 

b.) for the preparation of compounds of general formula IB, wherein Ar, R^ 
R2, r5, r6 r7, r8, rIO. Y. E. m. o, and p, have the same meaning as defined 
above. 

compounds of general formula IV and V are reacted, wherein Ar. rL R-, R^, 
30 r6. r7. r8.^ y, E, m. o, and p, have the same meaning as defined above, and C 
and D stand for groups^ suitable to form amide bond. 
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c. ) for the preparation ot compounds ot general formula IC, wherein Ar. 
R*"^, R6, r7, r8, ni, n. o. and p, have the same meaning as defined above, R^ 
and R"^ independently mean H, alkvL. alkenyl. haloalkyi. phenyl, substituted 
phenyl. 

compounds of general formula VI and VII are reacted, wherein An RL R-. 
R5 r6. r7^ r8. 

m. n. o. and p. have the same meaning as defined above. R-^ 
and R^ may independently mean H. alkyl, alkenyl, haloalkyL phenyl, substituted 
phenyl, F and G stand for groups, suitable to form ether bond^ 

d. ) for the preparation of compounds of general formula ID, wherein Ar- 
(CRlR2)jn-(CR2R4)j^-N. stands for caboximide group, R-'^, r6, r7, r8, e. o, 
and p, have the same meaning as defined above, 

the carboximide of general formula VIII is reacted with the compounds of 
general formula IX, wherein R5, r6^ r7^ r8^ q. and p, have the same 
meaning as defined above and Lg stands for a leaving group, 

e. ) for the preparation of compounds of general formula IE, wherein Ar, RL r2, 
R3, R4,^ r5. r6 r7 r8^ rIO^ p m, n. o, and p, have the same meaning as 
defined above, 

20 compounds of general formula X and XI are reacted, wherein Ar, r1, r2, r3^ 
R4, R^. r6, r7^ r8.^ e, m. n, o, and p, have the same meaning as defined above. 
H and I stand for a group, suitable to form a 
-N- 

RlO 

25 group, wherein R^^, has the same mewing as defined above, 

f. ) for the preparation of compounds of general formula IF, wherein Ar, Rk R^. 
R^, R^- R^. R^^ R^* E, m. o. and p, have the same meaning as defined above, 
compounds of general formula XII and IX are reacted, wherein Ar. rL R^, 

30 r5, r6, r7^ r8, r9^ e, m, n, o, and p, have the same meaning as defined above, 
and Lg stands for a leaving group, and 
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if desired, the compound of general formula I can be transformed into its salts, 
or may be liberated from its salts and, if desired, the optically active isomers 
can be separated. 

5 

To prepare the compounds of general formula I advantageously: 
a.) The acyl halide of general formula II is reacted with the alkynol of general 
formula III, or the carboxylic acid of general formula II is reacted with the 
alkynyl halogenide of general formula IIL in the presence of an acid binding 
10 agent, or 

the carboxylic acid of general formula 11 is reacted with the alkynol of general^^) 
formula III in the presence of an activator/preferably diethyl azodicarboxylate 
and triphenylphosphine or dicyclohexylcarbodiimide and an acidic catalyst, 

15 b.) The acyl halide of general formula II is reacted with the primary or 
secondary alkynylamine of general formula V, or the carboxamide of general 
formula IV is reacted with the alkynyl halogenide of general formula V, 
optionally in the presence of an acid*binding agent. 

20 c.) The alcohol of general formula VI is reacted with the alkynyl halogenide of 
general formula VII. or the halogenide of general formula VI is reacted with the 
alkynol of general formula VII in the presence of a base, or the alcohol of 
general formula VI and the alkynol of general formula VII are reacted in the 
presence of an activator, preferably diethyl azodicarboxylate and 

25 triphenylphosphine or dicyclohexylcarbodiimide and an acidic catalyst. 

d.) The carboximide of general formula VIII is reacted in the presence of a base 
with the alkynyl halogenide or -mesylate, -tosylate, -trifluoroacetate of 
general formula IX, or 

30 
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e. ) The secondary amine of general formula X is reacted with the alkynyl 
halogenide of general formula XL or the halogenide of general formula X is 
reacted with the secondare' amine of general formula XI in the presence of a 
base, or 

f. ) The aldoxime or ketoxime of general formula XII is reacted in the presence 
of a base with the alkynyl halogenide or -mesylate, -tosylate. -trifluoroacetate of 
general formula IX. 



10 The compounds prepared and claimed by us are new. they are not disclosed in 
the literature. Their structures have been elucidated after purification, purity was 
checked by TLC and GC methods. The molecular formula of the compounds 
was proven by elementary analysis, and the stmctures were unequivocally 
supported by IR, IH- and I3C-NMR measurements. 

15 

The materials can be formulated as independent compositions or in admixture 
with other known arthropodicide active ingredients, and according to the 
application goal known carriers and other auxiliary materials may be used. Thus, 
by methods known per se. emulsion concentrates, microemulsions. dusters, 
20 aerosols, vaporators and smokers may be prepared. [Rhone Poulenc-Geronazzo: 
Surfactant and Specialities for Plant Protection. Application Manual (1994). 
ICI: Surfactants. Application Manual (1992)]. 

In the course of the application the preparation containing the compound of 
25 general formula I and the preparation containing the known active ingredients(s) 
can be used one after the other or by making a tank-mixture of them. 

To demonstrate the scope of our invention we present the following examples, 
without limiting the scope to the examples. 

30 
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Examples for preparation: 

Purit>' ot the compounds was checked by TLC and GC methods: (CP 9000, CP- 
SILoCB. 60 m x 0.53 um. 5 ml/min FID, 220*^0. As shown by these 
methods all compounds had purity over 95%. Structure of the materials was 
supported by IR, IH and C13-NMR measurements, molecular formulae were 
proven by elementary analysis. 

1 . Alkynyl esters 



General procedure 
A.) 

The appropriate alkynyl alcohole was dissolved in dry benzene, pyridine was 
added and the mixture was cooled to O-S^C. To this mixture the acyl chloride 
was added at a rate that the inner temperature does not exceed S^^C. The reaction 
mixture was stirred at room temperature overnight^ the precipitated pyridinium 
hydrochloride was filtered off. The filtrate was neutralized with hydrogen 
chloride solution, then washed subsequently with water and saturated sodium 
chloride solution, dried on MgS04 and evaporated. The raw material was 



6 mmol of the acide were dissolved in 20 ml of dry THF and 1.0 g (6 mmol) of 
diethyl azodicarboxylate (DEAD) were added. The mixture was cooled on an 
ice-water bath, and the solution of 10 mmol of the alkynol and 1.6 g (6 mmol) of 
triphenylphosphine in 10 ml of THF was added. The characteristic orange 
colour of the DEAD gradually disappeared. The solution was stirred at room 
temperature overnight, then it was diluted with 50 ml of ethylacetate. washed 
with saturated sodium chloride solution, dried and evaporated. From the residue 




purified by chromatography. 



B.) 
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the triphenyiphosphine oxide crystallized on addition of hexane-ethyiaceiate 
mixture. The filtrate was purified by coloumn chromatography. 



Compound Mp{C^) IR vccm'*) 



IH-NMRd(ppm) 



I3C-NMR6(ppm) 



10 



1. 1 
501 



2-Propynyl 1.3- 
benzodioxol-S- 
carboxylate 



69-70 



3270, 3010. 2922. 2853, 
2124. 1726, 1625, 1606, 
I SOU 1445, 1373, 1279, 
1263. 1157, 1103, 1076, 
1039, 762. 



2.5! (IH, t.J=2.4 Hz, 
sC-H), 4.88 (2H, d, 
J=2.4 Hz, OCH2-CS), 
6.03 (2H, s, OCH2O), 
6.83 { I H, d, J=8.2 Hz). 
7.47 ( I H, d, J=!.6 Hz). 
7.66 (IH, dd, J»8.2. 1.6 
Hz 



52.34 (OCHo-Ca). 
74.92 (sCH), 77.8! 
{OCH2-CS), 101.85 
(OCH2O), 107.99, 
109.59 (C-4, C-7). 
123.29 (C-5), 125.71 (C- 
6), 147.74 (C-3a), 
151.91 (C-7a), 165.07 
(CO ester) 



20 



) 



1.2 
502 



2-Butynyl 1,3- 

benzodioxol-5- 

carboxylate 



63-64 



3016, 2959, 2920, 2244, 
1714, 1626, 1606, 1508, 
1450, 1372, 1276, 1240. 
1163, 1117, 1078, 1036, 
970, 925, 758. 



1.86 (3H, I, J=2.3 Hz, 
=C-CH3). 4.84 (2H, q, 
J=2.3 Hz. OCHo-Cs). 
6.03 (2H, s, OCH2O), 
6.83 ( I H, d, J=8.2 Hz), 
7.47 ( I H, d, J»l.6 Hz), 
7.67(lH.dd.J==8.2, 1.6 
Hz). 



3.65 (SC-CH3), 53.19 
(OCH2-CS), 73.33 
(OCH2-CS), 83.17 (=C- 
CH3). 101.81 (OCH2O), 
107.95, 109.62 (C-4, C- 
7), 123.69 (C-5), 125.62 
(C-6), 147.72 {C-3a), 
151.78 (C-7a), 165.33 
(CO ester) 
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2. Alkynyl-amides 
General procedure 

The solution of the acyi chloride was reacted with the solution of the 
aikynyiamine. in the presence of pyridine, ai room temperature. The suspension 
was diluted washed consecutively with water, diluted hydrochloric acid solution 
and sodium hydrocarbonate solution, dried, evaporated and purified by 
chromatography and crystallisation. 



20 



25 



30 





Compound 


Mp(CO) 


IR v{cm-*) 


IH-NMR5<ppm) 


13C-NMR6(ppm) 


2.1 


N-(2-butynyl) 


143-144 


3334. 3075,2918, 1641. 


1.82 (3H, t, J=2.4 Hz, 


3.54(CH3-Ca), 30.37 


523 


3,4-methylene- 




1620, 1605, 1546, 1500. 


C//3-CsX4.l6(2H. m. 


(NH-CH2-CS), 74.72 




dioxy- 




l*tOJ, Ijl^^ lZO*», l^J7, 




ana /v./ / ^l^s^;, iui./j 




benzamide 




1042. 


s, (CH20)2), 6-23 (NH). 


(OCHoO). 107.72, 










6.S1 (lH,dd, J=0-6, 7.8 


108.02 (C-4. C-7X 










Hz, H-4), 7.28-7.34 (2H, 


121.70 (C-6), 128.26 (C- 










m, H.6, H.7) 


5), 148.01 (C-3a), 












150.49 (C-7a), 166.37 












(CONH) 


2 2 


N-(2-Butynyl>- 


133-134 


3295 (NH), 3055, 2922. 


1.08 (3H, t.J=2.1 Hz, 


3.27 (CH3-CS). 29.11 (- 


535 


2-naphthamide 




2913. 2850. 164U 1629, 


CH3.Cs), 3.38 (I H, s. 


CH2-CS), 76-77 and 








1602, 1541. 1414, 1309, 


NHX4.10(2H. m, CH2- 


78.07 (CsCX 124.29 (C- 








776, 756 


Cs), 7.60 (2H, m), 8.0 


3), 126.90. 127.82 (three 










(3H, m), 8.49 (IH, s, H- 


signals overlapping). 










1). 9.03 (IH, U J=5 .3 


128.08. 129.07. 131.51 










Hz) 


(C-4a). 132,32(0-2), 












134.37 (C.8a), 166.07 












(CO) 




PCT/mJ96/00069 
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2.3 


N-(2-Propynylh 


105-106 


3229 (NH), 3046. 2963, 


2.27 (3H. I. J=2.4 Hz. H- 


29.62 (-CH2-CS). 71.80 


54 \ 


1-naphthamide 




2927. 2118,, 1635, 


Cs), 4.24 (2H. q, J=2.4. 


(H-CsC), 79.43 (H- 








1618. 1590, 1576, 153!. 


CH2-CS), 6.52 (IH. 


CaO. 124.59. 125.19, 








14ir*. IjuI, \J.hj, IUjj. 


broad s, NH). 7.j5 (I H. 


125.29. 126.41. 127.14, 








788. 77j, 759. 3 19 


t, J=8.1 Hz). 7 50 f3H. 


128.28, 130.06 fC-Sa). 










m). 7.84 (2H. m). 8.26 


I jO.Sd fC-2). I^j-j4 (C- 










(IH.m) 


l), 133.59 (C-4a), 












169.14 (CO) 


2.4 


N-(2-Butynyl)- 


120-122 


3276 (NH), 3046, 3011, 


1.83 (3H,t, J-2.1 Hz, 


J. 50 (CH3-C=). j0,24 {- 


542 


1-naphthamide 




2917. 2856, 1632, 1618, 


CH3-CS), 4.25 f2H, q. 


CH2-C=). 74.47 and 








1591. 1577, 1522, 1444, 


J=2.l H2.CH2-C3), 


79.8! (CsC). 124.59. 








1432, 1287, 1258, 783 


6.25 (IH, s, NH), 7.31- 


125.19. 124.62, 125.09, 










7 60 (2H m) 7 85 {2H. 


37 P6 39 n7 10 










m), 8,32 (IH.m) 


128.26, 130.11 (C-8a). 












130.75 (C-2). 133.64 












and 133.75 (C-KC-la), 












169.03 (CO) 
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3. Alkynylimides 
General procedure 

To the solution of phthalimide in dry DMF 1 molar equivalent of dr\- potassium 
carbonate was added and to this suspension was added dropwise the toluene 
solution of 1 molar equivalent of alkynyl bromide. The suspension was stirred at 
80 ""C for 3 hours, then it was poured on ice-water, the crystals were collected 
and crvstailized from 96% ethanol. f>fl 



lo 







Compound 


Mp(C^) 


IR v(cm-*) 


lH-NMR6(ppm> 


13C-NMR6cppm) 




3.1 


N-(Bui-2-ynyl)- 


216-218 


3090, 3040 (H-C 


L76 (3H, t, J=2.3 Hz, 


3.l2(Oi3-C=), 27.16 




537 


phthalimide 




aromatic), 2957» 2920 


CH3-C5), 4.32 {2H, q, 


(N-CH2-CS), 73.82 


15 








(CH aliphatic), 2234 


J-2.3 Hz, N-CH2-CS), 


(CH3-C=). 79.06 (CH2- 










(C=C) 1768, 1718 (CO), 


7.86-7.91 (4H. m. 


Cs), 123.48 (C'3,C-6X 










1609 (C=C aromatic). 


aromatic) 


131.64 (C- 1, C-2), 










1468. 1431. 1397, 1354, 




134.87 (C-4, Co). 










1333. 1126, 1090, 952, 




167.01 (CO) 


20 ' 








775. 732, 712. 629. 560. 














532. 




1 
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4. f Aryl-alkyl)-. alkyl-alkynyl ethers 

4.0 Preparation of l-[(2-butynyloxy)-ethyl]-3.4-dimethoxybenzene (compound 599) 
In a 50 ml flask fined with thermometer, magnetic stirrer, addition tiinnel. and 
connected to an inert gas system, the suspension of 30 ml of dry THF and 1 .5 g 
5 (0.063 mol) of NaH fcca.90 %) was prepared. To the suspension was added 
dropwise. at room temperature the solution of 4.0 g (0.021 mol) of a-methyl- 
veratrylalcohol in 21 ml of dry THF. The mixture was heated under reflux 
conditions for 1" hour, cooled to room temperature. 4.1 g (0.0315 mol) of 1- 
bromo-2-butyn were added, then the heating was continued. The reaction was 
10 followed by TLC (eiuent: hexane-EtOAc 4:1). The reaction is completed in 
about 3-4 hours. 

To the cooled thick suspension 50 ml of ether was added, the mixture was 
filtered on Celite, the filtrate was washed with distilled water, dried on 
magnesium sulfate and evaporated. The residual oil was purified by coloumn 
15 chromatography (eiuent: hexane-EtOAc 4: 1, Rr=0.37). 
Yield: 2.3 g (9.8 mmol), 46.9 %. 

Purity of the product was checked by GC analysis: (CP 9000. CP-SIL-5CB, 60 
m X 0.53 ^im, 5 ml/min N2, FID. 250°C) tR= 12.0 min. >99% 
Proof of structure: 
20 Elementary analysis: (CuHnOs, 233.29): 
calculated: C% 72.08, H% 7.35 

found: C% 69.70, H%7.21 

IR (CHCl:,) V cm*': 2976. 2855. 2837. 1605. 1595. 1514, 1465. 1419. 1371. 
1353. 1311, 1260. 1164, 1141, 1086, 1027, 864 
25 'H-NMR (200 MHz, CDCl;,) 5: 

1.46 (3H, d. J=6.5Hz. CH-CHy), 1.85 (3H, t, J=2.3Hz, sC-CHj), 
3.83 and 4.01 (2H. ABX3 Jab=15.0H2, Jax=Jbx=2.3Hz. =C-CH20), 
3.87 and 3.89 (summa 6H, s each OCH3) 
4.55 (2H, q, J=6.5 Hz. Ar-CHO). 
30 6.80-6.89 (3H, m, aromatic). 
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'■'C-NMR (50 MHz, CDCIrJS: 

3.61 (sC-CH,), 23.76 (CH-CHO- 55.87 (OCH-.). 55.96 (sC-CHjO), 
75.36 (sC-CH,), 76.40 (Ar-CH-CH,), 81.91 (sC-CH;). 109.06 (C-2). 
1 10.86 (C-5). 1 18.94 (C-6), 135.30 (C-1). 148.52 (C-3). 149.19 (C-4). 



In an analogous way as described in Example 4.0 were prepared the following 
compounds: 



10 



30 





Compound 


Mp(C^) 


IR v(cm-*) 


IH-NMRo(ppin) 


13C-NMR6(ppm) fi 


4.1 


1-naphrhyl- 


oil 


3044, 3001, 2945, 2920. 


1.93 (3H, t, J=2.3 Hz, 


3.6(C=C-CH3), 57.71 


279 


methyl 




2854, 1598, 1509. 1356, 


C-C-C//3). 4.22 (2H, q. 


(O-CHo-CsC), 69.72 




2-4>utynyl ether 




1166, 1086, 1067 


J=2.1 Hz, 0-C//2-CsC). 


C10H7-CH2-O), 75.10 










5.06 (2H, s,C|oH7- 


(OCH2-C3C), 82.76 










C//2-0). 7.45 ( I H. U 


(0-CH2-CsC)» 124.03. 










J-8 Hz), 7.53 (3H, m). 


125.10. 125.72, 126.19, 










7.84 (IH, d J=8.l Hz), 


126.85, 128.43, 128.72, 










7.88 (3H, m). 7.88 (IH, 


l3l.79(C-8a), 133.06, 










d, J=7.7 Hz), 8. 19 ( 1 H, 


133.70 










d, J-8.2 Hz) 




4.2 




oil 


3052, 2977, 2921.2856. 


1.67 (3H, d. J= 6.5 Hz, 


3.64 (C=C-CH3), 22.96 ^ 


292 


butynyloxy)- 




1596, 1509, 1444, 1371. 


C//3-CH), 1.87 (3H,t. 


(CH3-CH), 56.37 (O- 




ethyl]- 




1095. 1078 


J=2.3 Hz. SC-C//3), 


CH2-C=C), 74.29 (CH3- 




naphthalene 






2.96 and 4. 1 5 ( summa 


CH), 75.36 and 82.14 










2H. ABX, Jab"* 5 .0 


(CsO, 123.26 (C-8). 










H^JaX=%X=2-^ Hz, 


123.52, 125.50, 125.85. 










OC//2-CVC). 5-40(1 H, 


127.92, 128.83. 130.78 










q. J=6.5 Hz, C10H7- 


(C-8a), 133.88 (C-4a). 










C//-0), 7,51 (3H, m). 


138.42 (C-l) 










7.61 (IH. d, J=6.8 Hz), 












7.79 (IH. d, J=8.IHz), 












7.89 OH, dd. J=7.9. 1.8 












Hz), 8.22 (IH. d. J=8.l 












Hz) 
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4.3 


|.[H2- 


oil 


3058, 3048, 3000, 2962. 


1.02 (3H. I. J=7.4 Hz, 


3.59(C5C-CH3K 10.62 




454 


buiynyloxy)- 




2932. 2923.2876. 


CHyCH2h 1 89f3H. t. 


(C"H3.CH2> 30.27 






propyl 1- 




2856, 1598. 1509. 


J-2.3 Hz. CeC-C//3). 


(CH3-CH2>. 56.54 (O- 






naphthalene 




1460, i 105. 1062. 


2.03 (2H, m. CH3-C//2>. 


CH2-CsC). 75.50 ( 0- 












3.95 and 4.17 / summa 


CH2-C sO, 80.08 and 










2H, ABX. JaB='^-^ 


S1.96(OCH-naphthyl 














and 0-CH2-C^a. 












OC//2-CsC).5.l5(lH. 


123.43 (C-S), 124.40 . 












t, J=6.4 Hz,CioH7-C//- 


125.31. 125.36. 125.73, 


lo 










O), 7.53 f3H.m), 7.59 


127.91, 128.79. 131.19 












(IH, d), 7.81 (IH, d). 


(C-8a), 133.88 (C-4a). 












7.89 (3H,m), 8.27 (IH, 


I37.12{C-1) 












d) 




15 










Compound 


Mp(CO) 


IR v(cm-^) 


lH-NMR5(ppm) 


l3C-NMR6(ppm> 




4.4 


l-[2-methyl-l-(2- 


oil 


3051,2959, 2922. 2871, 


0.87 and 1.16 (summa 


3.57 (CSC.CH3), 19.87 




472 


butynyloxy)- 




1598, 1509, 1466, 1064. 


6H,deach,7 = 6Hz, 


and 18.77 (CH(CH3)2)> 


20 




propyl}- 






CH(CA/3)2), 1.88 (3H. 


34.20 (CH(CH3)2). 






naphthalene 






t,y«2.3 Hz^CsC. 


56.71 (OCH2). 75.67 












2.31 (IH, m. 


(CSC-CH3), 81.77 












C//{CH3)2). 3.89 and 


(C=C-CH3), 123.84 (C- 












4.14 (2H summa ABX3, 


8), 125.15, 125.31. 


25 










Ab" 15 Hz.,yAX = 


125.39. 125.60. 127.91 












JqX = 2.3 Hz, OCH2), 


(C^), 128.76 (C-5), 












4.92 (IH, d.J = 6Hz, 


131.74 (C-8a). 133.87 












CH-O), 7.53 (4H. m). 


(C-4a), 136.56 (C-1). 












7.83 (IH. d.7=8H2)» 




30 










7.91 (IH, dd.J=7. 2 














Hz), 8.30 ( I H. d,y = 














7.6 Hz) 
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4.5 


l-[(l-methyM2- 


oil 


3306- 3049. 2990. 2935, 


1.51 (jH, d. J=6 Hz), 


22.1. CH3. 64,25. OCH: 




389 


propynyloxy)- 




2866. 1599. 1510, 1447. 




68.99. CH; 73.34. aryl- 






methyl|- 




1374. 1327. 1099. 1064 


Hz). CH;4.30fH,qxd 


CH2: 83.71. CH-C 






naphthalene 






J=6,2 Hz)()CH: 4.91 


124.1 1. C-8; 125.17. C- 












and 5.34 (2H.AB./^B 


2: 125.74, C-3; 126.18. 












= 15 Hz)OCH2: 7.46 


C-6. 126.92, C-7: 












(IR dd, J=7.8 HzK 7.54 


128.47. C-4: 128.75. C- 












(3H, m), 7.86 f2H. m;. 


5: 131.88. C-8a. 133.20. 












8.18 ( I H. mxd. J=6 Hz) 


C-4a; 133.77. C-1 


lo 










aromatic 






4.6 


2-[J-(2- 


oil 


3307. 3000, 2979, 2929. 


1.58 (3H, d, J= 6.5 Hz. 


23.66 (CH^'CHl 55.55 




256 


propynyioxy)- 




2857. 1603, 1505, 1442. 


C//3-CH). 2.44 (IH. t. 


(O-CHo-CsC). 74.07 f^; 






ethyl]- 




1373. 131!, 1270, 1215. 


J-2.4 Hz) CH. 3.92 


and 76.80 (CH-0. 


15 




naphthaiene 




1087. 1055,860, 821. 


(IH.dd, J=2.4. 15.7 Hz) 


CCH\ 79.98, (CCH), 










633 


OC//a-CsC, 4.13 (IH. 


124.11 .(C-6), 125.60 












dd, J=2.4. 15.7 Hz), 


(C-7), 125.90, 126.15, 












OC//b-CgC.4.84(lH, 


127.68, 127.85, 128.5. 












q, J=6.5 Hz,CioH7- 


133.16, 133.21. 139.75 


20 










C^-O), 7.50 (3H, m). 


(C-I) 












7.77 (lH,s), 7.85 (3H, 














m) 






4.7 


2-{N(2- 


oil 


3051.2977. 2920. 2854, 


1.57 (3H. d. J=6.5 Hz. 


3.64 (C3C-CH3), 23.78 


25 


293 


buiynyloxy)- 




1602. 1444. 1084 


C//3-CH), 1.87 (3H. I. 


(CH3-CH), 56.23 (0- 






ethyl)- 






J=2.3 Hz, CHyCh 3.90 


CH2-C=C). 75.28 






naphthalene 






and 4.08 (i-lH, ABX3. 


(CSC-CH3), 76.72 (CH- 












J=^15, 2.3 Hz, OC//a,b- 


CH3), 82, 10 (C=C- 












CsC). 4.7V ( 1 n« q. 


CH3), 124.14 .(C-6), 


30 










J=6.5.C|oH7.C//-0). 


125.42. 125.78. 126.05. 












7.49 (3H. m>. 7.77 ( I H. 


127.64, 127.80. 128.40. 












bs, H-l). 7.85 OH, m) 


133.07 (C-4), 133.19 














(C-8), 140.l4(C-2) 
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Compound 


Mp(C^) 


IR v(cm-*) 


lH-NMR6(ppm» 


I3C-NMR 0 (ppm) 




4.8 


5-((Bui-2- 


oil 


2997. 2946, 2921. 


1.87 (3H.(. J=2.3 Hz, 


3.52 (Me), 57.29 (O- 




44! 


ynyloxy )-meihyl)- 




2888. 2376. 1609. 


Me), 4.IO(2H.q. J=2.3 


C//2-C=), 71.15 (O- 


5 




L3-benzodioxoJe 




1503. 1491. 1445. 


Hz, 0-L/72-<^-K 












125L 1099. 1070. 


(2H, s, 0-C//2-Ar). 


Cs), 100.9 C-2. 107.95. 










1042, 937, 865,810 


5.94 (2H. s. 0-CA/2-0). 


108.71 (C-4J), 121.66 












6.76 (IH. d. J=8 Hz, H- 


(C-6), 131.39, (€-5), 












7), 6.81 (IH.dd. J=8.I5 


147.15, 147.66 (C3a, 


lO 










Hz, H-6), 6.86 (IH, 


C-7a) 












J=l,5 Hz, H-4) 






4.9 


5-[2-MethyI-l-{2- 


oil 


2958, 292 L 2874, 


0.63 and 0.94 (summa 


3.58 (CHC-CH3), 18.93 




484 


butynyioxy)- 




1608. 1502, 1486, 


6H, deach.7= 6.8 Hz, 


and 19.30 


15 




propyl]-1.3- 




1441. 1076, 1041.940 


CH(C//3)2), J.76(3H, 


((CH(CH3)2X 34.42 






benzodioxoie 






t.J = 2.3 Hz. CsC- 


(CH(CH3)2). 56.20 












C//3). 1.81 (IH.m, 


(OCH2), 75.48 (CsC. 












C//(CH3)2). 3.69 and 


CH3),81.66 (C=C- 












3.94 (summa 2H. 


CH3), 86.25 (CH-O). 


20 












100.85 (OCH2O), 












AX-^BX=2.3 Hz, 


107.44, 107.63 (C-4, 












OCHo), 3.86 (IH. d, J 


7). 121.29 (C.6), 












— 7 a Ut r'H-O'i s R7 

— /.o rlZ, v^ri-^.-'jI. ->.o / 


Ij4.48(C-5), I4o.8o 












(2H. AB, OCH2O), 


and 147.63 (C-3a, 7a) 


25 










6.62 (IH, dd,7=7.9. 














1.6Hz,6-H),6.68(lH, 














d, J=7.9 Hz, 7-H). 














6.71 (lH,d.J= 1.6 Hz. 














4.H) 




30 
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4.10 


5-((But-2- 


oil 


2920,2877. 2851. 


0.84- L31 f6H. m). 


3.64 (C5C-CH3). 25.93 


554 


ynyioxy)- 




1610. 1502. 1485. 


1.50-1.77 (4H,m) 1.83 


and 26.05 (C-2'. C-6'), 




cyclohexyi- 




1441. 1357, 1243. 


(3H, t. J=2.3 Hz, =C- 


26.52 (C-3). 29.25 and 




methyIl-1,3- 




1132. 1064. 1040.942. 


CH3). 2.08 n H. m, H- 


29.86 (C-3\ C-5'). 




benzodioxole 






rX3.76 and 4.01 


43.97 (C-D, 56-19 










(ABX3. ^/s,B"\5 Hz. 


(OCH2). 75.57 (CsC- 












CH3). 81.64 (C=C- 










0CH2)»3.98(1H, d. 


CH3), 85.45 (CH-O). 










J=8.3 Hz,CH-0), 5.97 


100.88 rOCH20). 










(2H, s, OCH2O). 6.65- 


107.47 and 107.64 (C- 










6,78 (3H,m). 


4,C-7). 121.31 (C-6X 












134.48 (C-5), 146.91 












and 147.69 (C-3a, C- ^ 












7a). 


4.1 1 


5-l(Bul-2- 


oil 


2993, 2887, 2859, 


1.89 (3H. U J=2.3 Hz. 


3 .69 (CSC.CH3), 56.34 


555 


ynyloxy)-pheny!- 




1605. 1502. I486, 


sC-CH3),4.l2(2H, q. 


(OCH2), 75.12 (CseC- 




methyl]-l,3- 




1442. 1357, 1239, 


J=2.3 Hz, OCH2X 5.56 


CH3), 81.23 




benzodioxoie 




1037, 937. 


(lH,s. CH-0),5.93 


(C«C-CH3), «2.56 










(2H, s, OCH2O), 6.74- 


(CH-O). 100.99 










6.86 (3H. m), 7.25-7.39 


(OCH2O), 107.78 and 










(5a m) 


107.95 (C-4, C-7). 












120.98 (C-6), 127.01 












(C-2\ C-6*). 127.50 (C- 












4'). 128.36 (C-3'. C-5 ), 












135.54 (C-5), 141.62 












(C-D, 147.05 and 












147.83 (C-3a, C-7a) 
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Compound 


Mp(C<^) 


IR(cm'^) 


IH-NMR 3 (ppm) 


I3C-NMR 6 (ppm) 


1 I 
4. 1 _ 


{ 2-Burynyloxy- 


Oil 


^A'^< "^AfiA TO^A ">0';7 
jUJ^. jUUU, -ivDO. _Vj /, 


t.54 (jrt, I. J~-.J n^. 






mecnyi )-j,4- 




^V-i 1 , -it) jD. -io JV. lOU/, 


v^s=i_,-v^ n J J. j.oj uiiu 


ana>:».7i (CH3O), 




dimethoxy- 




Ijy!>, ID I-, i4oo. I44j. 


3.85 (summa 6H. 






benzene 




1420, 1 158. 1 140. 1070. 


CH3O), 4.08 (2H, q, 


).7!.22 (ar>|.CH2). 75.0 








1028 




lL.ssv^-L.ri3 ). o.d.4.i 










4.48 (2H, s, aryl-CH2), 


(CSC.CH3). n0.76(C- 










6-77-6.88 (jH. m, aryl) 


2), 11 1.23 (C-5), 120.54 












(C-6). 130.05 (C-1). 












148.58 (C-4). 148.88 












(C-3). 


^1 1 
*». 1 J 


2,6-Dicnioro-l- 


Oil 


293 1 , 29 1 0, 2oo 1 , 2o4V , 


1.0/ (irl, C, J— -.J rlZ. 


j.o** (^acC-Cri3>, JO. 00 


503 


(2-butynyioxy- 




2241, 1584, 1563. 1473. 


hC-CH3).4.2I (2H. q. 


(OCH2-CS). 66.15 




ixieihy^)- 




!356. 1198, 1157, 1091, 


J='' 3 Hz OrH->-Ca> 


\.v-^rt4d2~^~^ "2 




benzene 






4.83 (2H, s, C5H4CI2- 


74.94 (OCH2-CS). 










0^n2h 7. 1 / ( I H, da. 


82.81 (SC-CH3), 










J— 9. 1, 0.7 Hz), 7. J 1 


128.33 (C-j, C-5), 












129.96 (C-4), 133.17 












(C-2, C-6), 136.97 (C- 1) 


4. 14 


K2- 


oil 


2998. 2941. 2860. 1604. 


1.84 (3H. U J-2.3 Hz, 


J. 45 (CsC-Crl3), D3.67 


4Vo 


Butynyloxy)- 




t AOn tAAty 1 A'9A lAil.f 

14o9, l44U, IU70, lU44 


J.OJ ana 


and DD.71 (CH30), 




I »2»j,4- 






3.85 (summa 6H, 


57.31 (OCH7CSC- 




tetrahydro- 






CH3O). 4.08 (2H, q. 


),71.22 (aryl-CH2), 75.0 




naphthalene 






J=*2.3 Hz. OCH'>CsC-)» 


iC»c^cw^\ R7 a7 










4.48 (2H, s. ar\l-CH2X 


(CSC-CH3). \ 10.76 (C- 










6.77-6.88 (3H. m, aryl) 


2). 111.23 (C-5), 120.54 












(C.6), 130.05 (C- 1), 












148.58 (C-4). 148.88 












(C.3) 
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15 



■4.15 


J-<2- 


oil 


3073. 3000, 2938. 2924, 


1.91 (3H, t,./ = 2.3 Hz. 


3.52(CsC-CH3). 30.11 


479 


Butynyloxy)- 




2854. 2243, 1711. 1667, 


C3C.C//3), 2.I5(IH, 


(C-2), 32.25 (C-3), 




indane 




1608. 1461. 1332, 1097. 


dddd. J=I3.2. 8.4.4.8. 


56.l4(OCH2). 75.45 








1063. lots 


3.8 Hz, 2.H). 2.37 (IH. 


(CSC.CH3). 81.68 (C- 










dddd. J=I5. 8.4. 6.5,6.5 


1). 82.15 (CsC^CH3), 










Hz. 2-H), 2.83 ( 1 H, 


124.80, l25.!6<Co.6). 










ddd, J=I5.8. 8.4.4.8 


126.11, 128.36 (C-4,7), 










H2.3-H),3.!2(IH, 


142.10, 144. 14 (C- 










ddd, J=I5, 7.2, 8.4, 3- 


3aja). 










HX4.21 (2H. q. J-2.3 












Hz, OCH2), 5.14 (IH, 












dd, J=6.5,3.7 Hz, 1-H), 












7.23 (IH. m), 7.28 (2H. 


■f' 










m), 7.45 (IH, d. J=7 












Hz). 





o 
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lO 





Compound 


Mp(C^) 


IR v(cm**> 


lH-NMR6(ppm) 


l3C-NMR6(ppm) 


4.16 




oil 


2996. 2921, 2858, 


1.87 (3H. t, J=2.4 Hz. . 


J. 57 (H3C-CS). 59. 4j 


510 


Butynyloxy)- 




2222, 1594. 1492. 


J.7U ana j.ou (-h. 


(0-Crt2*^^)* 65. d8 




methyl)-l.4- 




l46o, 1269. 1097, i04.> 


Ada, Jy^g— 1 1 riz. 


(CH-CH2-O), 68.12 (C- 




benzodtoxane 






f —1 — < f\ 

Jax-Jbx"^o Hz,CH- 


3), 71,96 (C-2), 74.54 










C//2-O).4.08(lH. dd. 


(CH2-CS), 83.22 (H3C. 










J=7 6 118 Hz. H-3B^ 


Cs), 117. 12, 1 17.40 (C- 










4.20 (2H. d, J-2.J Hz. 


5andC-8), 121.37, 










OC//2-Cs). 4.28-4.4! 


121.56 (C-6 and C-7), 










(2H, m, H-3tt, H.2a). 


143.07, 143.21 (C-4a, 










6.81-6.92 (4H. m. 


C-8a) 










C6H4) 




4.17 


2-{2-buiyny4oxy- 


oil 


3598, 3478 (broad). 


2.65 (lH,t. J=5.4 Hz, 


31.18 (C-3), 64,77 


539 


methyI)-2,3- 




3080, 3040, 2996, 


OH), 2.97 and 3.25 


(CH2-OH), 83.02 (C- 




dihydro- 




2952,2871,1611, 


(suRima 2H. ABX. 


2), 109.36 (C.7), 




benzofiiran 




1598. 1481, 1462. 


Jab=15.6Hz. Jax=9>* 


120.54 (C-5), 124.97 








1232. 1092, 1050, 


Hz, Jbx=^ 5 Hz. H-3), 


(C-6), 126.48 (C-3a). 








1012, 1004. 954, 899, 


3.79 (ZH, m, C/T2-v-'"A 










865 


4.90 (IH, m. H-2), 6.79 


(C-7a) 










{lH,d, J=8.0 Hz), 6.87 












(IH, td, J=7.5,0.8 Hz), 












7.11 (IH. d.J=7.8 Hz), 












7,16 (td, J=7.2. 0.5 Hz) 
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Compound 




IR(cm-*) 






4.(8 


S.(-)-l-[l.{2- 


oil 


like 4.2 292 


l-)78^(c=l. MeOH) 




330 


burynyioxv)- 












ethy 1 )-naphthaiene 










4.r> 


R.(^)-U(l-(2- 


oil 


like 4.2 292 


(-) I55»5<c=l. 




331 


butynyloxy)- 
ethyl]-naphthalene 






chloroform) 




4.20 


S-<-)-2-l|.(2. 


oil 


like 4.7 293 


(-) 190.8<> 


lO 


456 


butynyloxy)- 
ethyl]-naphthaKene 






(c=I.O. chlorofonn) 




4.21 


R-(->-2.[!.(2- 


oil 


like 4.7 293 


\99.0^ 




455 


butynyloxy)- 
ethyl]*naphthalene 






(c= 1.17, chloroform ) 


15 


4.22 
474 


S-(->-2-[l-(2- 
propynyloxy)- 
ethyl] -naphthalene 


oil 


like 4.6 256 


(-) 224.4<> 

(c=!.l8, chloroform) 




4.23 


R-(*)-2.(l-(2- 


28-29 


like 4.6 256 


(+) 228^ 




475 


propynyioxy)- 






(c=U chloroform) 


20 




ethy 1 ]-naphthaiene 
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5. Aromatic alkyl- alkyl-alkynyl-amine derivatives 
General procedure 

5 The amine was dissolved in di^ benzene, the alkynyl bromide was added and the 

mixture was stirred at room temperature. Then it was diluted with water and 
ether, the phases were separated, the aqueous phase was twice extracted with 
ether, the combined organic phases were washed with water, and dried on 
MgS04- 

io 



20 





Compound 




lR(cm-^) 


IH-NMR5(ppm) 


13C-NMR6(ppm) 


5.1 


N-a-dimethyl- 


51-53 


3173,3053, 2970, 2941, 


1.455 (3H, d, CH-Me), 




251 


N-2-propynyl- 




2837, 2788, 1600, 


2.271 (lH,s, CCH), 






p-naphthyU 




1444, 1433, 1371. 


2.360 (3H, s, NMe), 






methylamine 




1334, 1295, 1227, 


3-253-3.302 and 










1123, 1074, 1011,969, 


3.487-3.530 (2H, 










952, 935, 900, 863, 


CH2), 3.708-3.757 










827. 754,734,713, 


(lH,m, CHMe), 










557,482 


7.260-7.834 (7H. m. 












aromatic) 
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6. 



Aryl alkynyl ethers 



General procedure 



A.) 



The appropriate phenol was dissolved in dry DMF and to the solution dry 
K2CO3 and the appropriate alkynyl halogenide were added. The reaction 
mixture was heated to 60^C and stirred at that temperature for 3-6 hours. DMF 
was then distilled off in vacuo, the residue was taken up in the mixture of 
10 chloroform and distilled water. The phases were separated, the aqueous phase 
was twice extracted with chloroform, the combined organic phases were 
washed consecutively with water and saturated sodium chloride solution, dried 
on MgS04 and evaporated. The raw product was purified by chromatography. 



Ph3P was dissolved in dry benzene in an inert atmosphere and to the solution 
the appropriate alcohol and then the phenol were added. The mixture was 
cooled to 0-1 QOC, and DEAD (diethyUazo-dicarboxylate) was added slowly, in 
small portions, keeping the temperature below lO^C. The reaction mixture was 
20 stirred for 10-24 hours. 

Work-up: the precipitated Ph3PO was filtered off, the filtrate was washed with 
water, dried and evaporated. The residue was chromatographed. 



0.01 mol of phenol were dissolved in 7 ml of dry acetonitrile and under argon 
atmosphere it was cooled to -4 ^C. To the solution were then added L968g 
(0.0129 mol) DBU, keeping the temperature below -4 ^c. To the resulting 
solution 1 .8g copper(II)-chIoride were added and paraklly the trifluoroacetate 
30 of the other reactant was prepared. 



15 



B.) 



25 



C.) 
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0.0115 mol alkynyl-alcohol were dissolved in 7 ml of acetonitrile, and the 
solution was cooled lo -5 ^C, under argon atmosphere. To the solution were 
added 1.968g (0.0129 mol) DBU. while keeping the temperature below -5 oq. 
To the mixture were added dropwise 1.6g (0.01 15mol) trifluoroacetic 
5 anhydride, keeping the temperature below 2 ^C. The resulting mixture was 
stirred at 0 for 30 mins. 

The trifluoroacetate solution thus obtained was added dropwise to the first 
solution, keeping the temperature below 0 and the mixture was srirred at 
0 oc for 5 hours. The reaction was followed by TLC. At the end of the reaction 
10 the acetonitrile was distilled off in vacuo. The residue was shaken with the 
mixture of 150 ml of benzene and 50 ml of water. The organic layer was washed 
consecutively with IN hydrochloric acid, IN sodium hydroxide, water and 
saturated sodium chloride solution, then dried and evaporated. The product was 
purified by chromatography. 
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lO 



20 



25 





Compound 


ivip^u ) 


IIV (Cili / 


1 H-NMR 8 (DDin l 


1 3C-NMR o (ppm) 


6.1 


1 -(3-butynyloxy)- 


92-94 


3287. 3111, 3085. 


2.07 (IH, I, J=2.6 Hz, 


19.37 (C^C-CHn). 


547 






3075 ''964 ^947 


CsC-//), 2.73 (2H, td. 


66 60(CsCH) 70 38 








2920. 1609, 1596, 


J=6.8. 2.6 Hz, 


rOCHo) 79 6"^ 








1510, 1466. 1344, 












1333, 1263, 1179. 


1=1=; R H-T- nCN'y\ f% Q7 


1— J.OV V,.-3^ 








1110, 1019.856.846, 


and 8. 1 8 (sumnia 4H. 










753, 669, 653. 


Hm 1=0 147 r^H 1^ 
uiii, J 7 ri£^ 0 4'^ 




6.2 


l-(3- 


77-78 


3067, 3048, 2963, 


1.78 (3H, t, J=2.3 Hz, 


3.57{C-C-CH3), 19,61 |, 


540 


pentynyloxy)-4- 




2917, 2886, 1923, 


CSC-C//3), 2.66 (2H, 


(CsC-CH2), 67.26 




n i tTfi- hp n p 




1607, 1594, 1512, 


m, CH-yC^C). 4. 12 (2H, 










1467, 1403, 1339, 


r 1=7 0 Hy HCM^^ 










1260, 1178, 1110, 866, 


A QS nnr('5t 1 jl ^cumma 
aiiu o.io ^duiiiiiia 


CH3), 1 14.49 (C-2, C- 








856, 753, 694, 648, 




6), 125.85 (C-j. Co). 








628, 522, 506. 




141.59 (C-4), I6j.59 












(C-l). 


6.3 


2,3.dihydro, 2,2- 


78-80 


3277, 3071,3043, 


1,512 (6H, s, diMe), 


19.12 {CH2-C), 27.88 


377 


dimethyl-7-(3- 




2970, 2923,2889, 


2.033 (IH, t, CH), 


(ulMe), 42. 9j (C-j), 




butynyloxy)- 




2858,2119, 2022, 


2.710 (2H, m, -CH2C), 


66.79 (C-2), 69.6 1 (U- 




benzofuran 




1874, 1795, 1714. 


3-027 (2H, s, CH2-ar), 


CH2), 79.96 (CCH), 








1656. 1624, 1611, 


4,206 (2H, t, OCH2), 


87.06 (CC), 1 !.?.,> 1 (C- 








1591. 1492. 1470, 


6.739-6.815 (3H, m. 


6), 1 17.86 (Co), 








1440 1492 1396 

1 ^F^FVf 


aromatic) 


l!9.99(C-4), 128.36 








1385, 1371, 1302, 




(C-9), 142.62 (C-7), 








1283, 1244, 1201, 




147.52 (C-8) 








1172. 1128, 1077,999, 












972, 946, 887, 838, 












780, 753, 720, 682, 












663. 635, 600, 546, 












502, 458 
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6.4 


2,3-dihydro- 2.2- 


58-59.5 


2977, 2963, 2942, 


1.5I0(6H, s, diMe), 


3.471 (Me). 19.63 


418 


dimethyl-7-(3- 




2918. 2880, 2849, 


1.800 ( 3 H, I, Me), 


(CH2-C), 28. 18 (diMe), 




pentynyloxy )- 




1621, i59U 1492, 


2.627-2.672 (2H. m, - 


43.26 (C-3), 67.54 (C- 




benzofuran 




1468. 1389, 1369, 


CH2C), 3-023 f2H, s. 


2), 74.82 (CC-Me). 








1329. 1305. 1286, 


CH2-ar). 4.150 (2H. t. 


77.32 (0-CH2), 87.26 








1245. 1203, 1174. 


0-CH2), 6.751-6.784 


(CO, 1 13.2! {C'6l 








1 135, M 15. 1080. 


(3H, m, aromatic) 


117.87 (Co), 120.25 








1065,966. 947, 881, 




(C-4), 128.48 (C-9). 








860, 841.779. 751, 




143.12 (C-7), 145.00 








718, 634, 598. 532, 




(C-8) 








499. 







3 
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7. Alkynyl-oxim-elhers 
General procedure 

The oxime was transformed to the oxim-ether in the classical way. by reacting ii 
with the alkynyl bromide in dimethyl formamide, in the presence of potassium 
carbonate (See method A under the preparation of naphthyl ethers). The raw 
product was in each case purified by coloumn chromatography. 



lo 



20 







vnPK^ ) 


tlx ^Clll / 


IH-NMR 5 (Dom) 


13C-NMR 6 (ppm) | 


7. 1 


l-Aceio* 


Oil 




1 OA {'Wi t "X H-y 
X.yn (Jrl, i. J— — rii, 


1 xo m-in-r=i 17 SI 




naphthon-ox im- 




\^i\A 1^01 tdfO XA'Kfk 

1011*1, IHjy, IHJO, 




^L,rl3-^ in;, 0^..^^ \^ 




\z-ourynyi^ 




\'K4>\ 11^1 IHIO A'J.^'y 

IJJJ, IjV7» 


Url3-*-— IN;, •♦.OH l^ri, q. 






CUlCl 




1014 1017 1002 9n 














7.57 (4H, m). 7.87 (2H, 


125.15, 125.46 (C-6, C- 










m), 8.15 (lH,m) 


7), 125.96 (C-3), 126.01 












(CO), 126.49 (C-2), 












128.40 (C-5). 129,10 (C- 












4), 130.85 (C-1), 133.86 












(C-4a), l35.27{C-8a), 












157.41 (CH3-C=N) 


7.2 


3.4-Dimethoxy- 


85 


3080, 3003. 2963. 2929, 


1.87 (3H,l,J=2.3 Hz, 


3.77 (CH3-CS), 12.76 


572 


acetophenonoxy 




2869, 2840,2237, 1595, 


CH3-C=), 2.23 (3H, s. 


(CH3-C=N), 55,86 




m-(2-butynyl)- 




1577, 1518, 1447, 1417, 


CH3-C-N), 3.88 and 


(CH3O), 62.23 (O- 




ether 




1337, 1311, 1278, 1249, 


3.90 (CH3O), 4.75 {2H, 


CH2), 75.27 (CH2-CS), 








1234, 1176, 1153, 1030, 


q, J=2.3 Hz, O-CH2), 


82.53 (CH3-C=), 108.8 








937, 879, 804, 768, 634, 


6.83 {IH, d, J=8.4 Hz), 


(C-5), n0.51 (C-2), 








621 


7.l5(lH,dd, J=8.4.2 


119.28 (C-6), 129.18 (C- 










Hz). 7.29(lH,d, J=2 


1), 148.78 (C-3), 150.14 










Hz) 


(C-4), 155.0 (CH3-C=N) 
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Activity results: 
Example 1. 

: Investigation of synergistic activity on house fly (Musca domestica) following 

topical application 

In two parallel experiments 10 female. 2-4 day old house flies were treated on 
the vental side of their thorax w ith 0.2 |il of the test solution, with the help of 

lO Hamilton MicroLab P microdispenser. Beside fixed synergist dose of 

1000 ng/fy the animals were treated with carbofuran at a dose of 20 ng/fly. For 
solvent ceiiosolve was used. Selection and counting of the flies were performed 
under the action of CO2 After treatment the flies were kept in plastic cups 
covered with tulle. Monality after 24 hours was expressed in *?b. Results are 

1 5 demonstrated in the table below: 



Material 


Carbofuran-^synergist (ng fly) 




20+0 


20-1000 




monalitN % 


Alkx nyt esters, amides, imides 






501 


3 


53 


502 


0 


47 


523 


0 


17 


555 


3 


27 


541 


0 


46 


542 


0 


42 


Wri'/- aikx i' alkynx ! ethers 






279 


0 




256 


0 


32 


441 


1 


97 


484 


0 


o3 


40. > 


! 


100 


599 


10 


too 


503 


0 


95 


292 


0 


72 


293 


0 


45 
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Aromatic alkyl- alkyl-alkynyil- amine derivatives | 
251 I2 



Aryi alkynyi ethers 

547 

540 

377 

418 



Aralkyl-aldoxime^ ketoxime-alkynyl ethers 

571 

572 



0 
0 





0 


75 


472 


1 

1 


68 


4 79 


1 


58 




0 


6"^ 


J-J 1 


0 


72 




0 


70 


HJO 


u 




J oV 


2 


27 




u 


^0 


555 


0 


90 


539 


0 


48 


474 


0 


50 


510 


2 


75 


498 


5 


70 


475 




47 



37 



47 
60 
57 
63 

53 
55 
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Example 2. 

30 

Investigation of synergistic activity on cotton boll worm (Helicoverpa armigera) 
following topical application 

Treatment was performed similarily as described in Example L but L2 stadium 
3 5 grubs of cotton bollworms (Helicoverpa armigera) were treated as test animals. 

From the 24 hour dose - mortality data the LD50 (ng/grub) values were 
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deiermined using probit analysis. None of the synergists acted at the applied 
1000 ng/grub dose. Synergist ratio was calculated as the quotient of the LD50 
values of carbotiiran administered alone, and with the synergist. The 
experiments were performed in 2-4 replica. Synergist ratios are demonstrated in 
the table below: 



Materials 


Synergist ratio 


A/kynyi-esrers. amides 

50!, 502. 523. 535, 541, 542. 537 


>5 


Aryl-alkyl alkyl-alkynyl ethers 

279. 256. 441. 484, 493, 503, 292. 293, 454, 510. 475. 498. 479, 
472. 331. 455. 456. 389. 554. 555. 539, 474. 330. 599 


>5 


Aromatic alkyt- alky i -alky nyi-amine derivatives 

25! 


>5 


Ayii aikynyi ethers 
540.377.418 


>5 


Aikynyi -oximethers 

57i 

572 


>5 



Example 3. 

Investigation of synergist spectrum on house fly (Musca domestica) and conon 
bollworm (Helicoverpa armigera) following topical administration 

Synergistic activities of materials No. 279 and 599 of the present invention for 
various active ingredients were determined on house fly (Musca domestica) and 
cotton bollwomi (Helicoverpa armigera) using methods of treatments as 
described in biological Examples 1 and 2. For the active ingredients ISO 
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common names are given (see: Pesticide Manual 1994). The obtained synergist 
ratios are shown below: 



uv>llVC ilimCUldll 


279 


599 




Musca domestica 


Heiicoverpa 
armigera 


Musca domestica 


Heiicoverpa 
armigera 




Synergist rario 


Synergist ratio 


carboturan 


>20 


>I0 


>40 


>20 


bendiocarb 


>20 


IV/ 






isoprocarb 






>4U 


>20 


fcnobucarb 


^ I yj 




>ZU 




am inocarh 


>20 




>20 




thiodicnrb 


>10 




>10 




methomyl 


>I0 




>10 




pirimicarb 


>20 




>20 




dioxacarb 


>20 




>40 


>20 


propoxur 


>20 


>10 


>40 


>20 


imidacloprid 


>5 




>5 




lindan 


>5 


>5 






azinphosmethyl 


>5 


>5 






chlorpyriphos 


>5 


>5 






esbiol 


>5 




>10 




permethrtn 






>5 


>I0 


tetramethrin 






>5 
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Example 4. 

Effect of the active ingredient:synergist ratio on the synergistic activity 

Treatment was performed as described in Example 1. using Hamilton MicroLab 
P microdispenser. In two parallel experiments 10 female, 2-3 day old flies were 
treated on the ventral side of their thorax with 0.2 |il test solution. Beside 1000- 
400-200-80 ng/fly fixed doses of the synergist they were treated with constant 
20 ng/fly carbofuran. Selection and counting of the flies were performed under 
the action of CO2. After treatment the flies were kept in plastic cups covered 
with tulle. After 24 hours mortality % was recorded. Depending on the results 
the experiments were performed in 2-4 replica. Results are demonstrated in the 
table below. 



Matertais 


Dose of the Synergist (ng/fly) 


0 


80 


200 


400 


1000 


24 hour mortality (%) 


501 


0 


60 


75 


80 


80 


441 


0 


62 


67 


90 


95 


493 


0 


75 


88 


94 


100 


503 


0 


37 


50 


65 


93 


454 


0 


40 


45 


60 


75 


455 


0 


25 


48 


63 


77 


599 


0 


65 


90 


95 


100 
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Example 5. 

Investigation of synergistic activity on resistant house fly (Musca domestica) 
populations 

The table below demonstrates synergistic activities of materials of the present 
invention for various active ingredients on two resistent house fly strains 
(INSEL, IX), Investigation was carried out as described in biological Example 
K LD50 values and synergist ratios were determined as given in Example 2. 





Treaimeni 


INSEL strain 


IX strain 






LD50 


SR 


LD50 


SR 






(ng/fly) 




(ng/fly) 






carbofuran 


15375 




> 100000 




15 


+ 279 


29 


530 


94 


4760 




methomyl . 


475 




851 






+ 279 


46 


10 


109 


5 




pirimicarb 


> 100000 




> 100000 






+ 279 


696 


145 


3562 


115 


20 


aidicarb 


695 




2104 






+ 279 


172 


4 


507 


4 




bendiocarb 


100000 




100000 






+ 279 


150 


667 


746 


134 




isoprocarb 


> 100000 




> 100000 




25 


+ 279 


983 


102 


2145 


47 




esbiol 


10653 










+ 279 


794 


13 
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Example 6. 

Investigation of synergistic activity^ on oat aphid (Rhopalosiphum padi) 

5 5-8 cm high oat plants, sawn in plastic cups were infected with different aged 

specimens of Rhopalosiphum padi aphids The settled aphids were counted 
before the treatment, then the plants were sprayed, using a hand sprayer, with 
I ml of the spray solution, beside the administration of fixed dose {30 ppm) of 
the synergist. Of compound No. 279 of the present invention a 100 g/I 
10 concentration emulgeable concentrate was prepared, by methods usual in the 

formulation praxis, applying solvent and surface active materials. Test solutions 
used for the spraying were prepared from this concentrate and from marketed 
preparations by dilution. Mortality of the aphids was determined 24 hours after 
the treatment. Results are shown below: 



20 



Treatment 


Mbnaiicy % 


carbotiiran 1 ppm 


<.50 


carbofuran 1 ppm +279 


>95 


pirimor 2 ppm 


<30 


pirimor 2 ppm ^ 279 


>95 


imidacloprid 0. 1 ppm 


< 50 


imtdacioprid 0. 1 ppm - 279 


>95 



25 



Example 7, 

Investigation of the effect on fecundit\\ on house fly (Musca domestica) 



Groups consisting of freshly hatched 50 male and 50 female flies were fed 
during 48 hours with granulated sugar comprising 500 ppm of material No. 441 
30 and 484 of the present invention respectively, and the eggs layed on the next 10 

days were raised. The fecundity-hindering effect was expressed as the quotient 
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ot the emerged tlies in the treated and untreated groups. The experiments were 
performed in 4 replica. 



Treatment 


Hindering effect on fecundity 


441 

484 


87 % 

90 



Example 8. 

Synergism of acaricidal effect investigated on two-spotted spider mite 
(Tetranychus urticae) 

From the first pair of leaves of a 1 week old bean plant leaf-discs of 225 mm 
diameter were cut which were treated by dipping them (5 min) into the test 
solution consisting of the active ingredient and the synergist in definite 
concentrations. For the preparation of the stock solutions of required 
concentration, 10 % acetone as co-solvent and 0.1 % Tween-80 as detergent 
were applied. The dried leaf-discs were placed on wet surface and they were 
infected with 10 grown-up female mites per leaf After 48 hours the mortality 
was recorded using microscope and a brush. The experiment was performed in 4 
replica. Averages of the results are shown in the table below. 



Treatment with the active 


Concentration (ppm) 








ingredients alone 














31 


62 


125 


250 


500 




Mortality % 


279 


0 


6 


8 


18 


30 


carbofuran 


13 


39 


44 


81 


90 


bromoropylate 


18 


28 


90 






Treatment 


Concentration (ppm) 


with the active ingredients 


16+16 


31+31 


62+62 


125+125 


250+250 


in combinations 


Mortality % 


279+carbofuran 


29 


80 


80 


100 


too 


279+bromopropylate 


75 


90 


100 
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Example 9. 

Efficacy in field trial against Colorado potato beetle (Leptinotarsa decemlineata) 

Of compound No. 279 of the present invention a 100 g/1 concentration 
emulgeable concentrate was prepared by methods usual in the formulation 
praxis, applying solvent and surface active materials. Chinutur 40 FW 
composition, comprising 400 g/1 carbofuran was applied together with a fixed 
dose of 2 1/ha of compound No. 279, in a small plot field study against Colorado 
potato beetle (Leptinotarsa decemlineata). Spraying was carried out with 
motoric sprayer (Maruyama) applying 300 1/ha spray solution. Treatments were 
performed in 4 replica, on plots of 25 m2. The effect of the treatments was 
evaluated on the 2nd day by counting the surviving beetles on the plants. Results 
are shown in the table below: 



Treatment 


Dose (I/acre) 


carbofi2ran:279 ratio 


Number of potato beetles 
piece/plant 


before 
treatment 


alter treatment 


untreated 






23.6 


28.0 


Chinufiir40 FW 


0.1 


1:0 


18.4 


6.1 


Chinufur40 FW 


0.2 


1:0 


32.0 


6.8 


Chinufur 40 FW+279 


0.1+2.0 


1:5 


21.3 


0.4 
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Example 10. 

Synergist activity of compound Nr. 599 

5 Synergist activity of compound 599 with various specific acaricides was 

investigated against two-spotted spider mite (Tetranychus urticae), by the 
method described in Example 8. The LC50 and LC95 values calculated from the 
concentration-mortality relationship are shown in the table below. 

10 Synergist activity against two-spotted spider mite (Tetranychus urticae) 



Treatment 


Ratio of 
Acaricide/ 


Exposureti 
me(h) 




LC95 


Synerg 


ratio 




Synergist 




(mg 


/I) 


SR50 


SR9<( 


Carbofuran 


1:0 


24 


163.9 


799.9 






CarbofuranH-MB-599 


1:1 


24 


55.5 


286.8 


3.0 


2.8 




1:2 


24 


33.5 


93.7 


4.9 


8.5 




1:4 


24 


27.5 


67.0 


6.0 


1 1.9 


Fenazaquin 


1:0 


3 


>I000 










1:0 


24 


41.9 


801.3 






Fenazaquin + PBO 


1:1 


3 


326.7 


>I000 


>3.1 






1:1 


24 


20.4 


371.8 


2.1 


2.2 


Fenazaqu inH-M B-599 


1:1 


3 


68.1 


280.2 


>I5 






1:1 


24 


31.3 


174.8 


1.3 


4.6 


Tebutenpyrad 


1:0 


3 


>I000 










1:0 


24 


63.4 


>1000 






Tebufenpyrad +PBO 


1:1 


3 


115.9 


1081 


:-0 






1:1 


24 


35.7 


118.0 


1.8 


>8 5 


rebutenpyrad+MB599 


1:1 


3 


61.8 


658.7 


>16 






1:1 


24 


22.3 


141.8 


2.8 


>7.0 
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Example 1 1 . 

Synergist activity against pea aphid ( Acyrthosiphon pisun) 

5 Synergist activity of compound No. 599 was tested against pea aphid 

(Acyrthosiphon pisun) in field trials on small plots (10 m"). 300 1/ha spray 
volume was applied using motoric sprayer (Maruyama). Efficacy was expressed 
by the average number of aphids/leaf before, and two days after the treatment, 
respectively. (Henderson and Tilton: J. Econ. Entomol., 48:157, 1955). Results 
IQ are shown in the table below. 



15 



Treatment 


Dose 


E (%) 




act.ingr./ha. 




Pirimicarb 


250 


93.8 




80 


86.3 


Pirimicarb + MB-599 


80+80 


95.5 


Fipronil 


240 


94.6 


Fipronil ^ MB-599 


120+120 


95,7 


Carbotitran 


160 


99.1 




MO 


98.0 


Carbofuran MB-599 


iio+no 


100.0 


Triazamate 


50 


96.8 


Triazamate + MB-599 


33+33 


97,7 


Imidacloprid 


120 


98.4 


lfnidacloprid+MB-599 


120+120 


100.0 



Example 12. 

Comparative investigations with known reference synergists 

30 

LD50 values of the reference compounds were determined in 4 replica on flies 
treated with carbofuran and 1000 ng of the known synergist, and the SR50 ratios 
were counted in relation to the control carbofuran. These SR50 ratios were 
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compared to those of the new compounds prepared by us. Our compounds were 
more active in each case. 



1. Alky ny I esters 

known according to the 

invention 



15 



Synergist ratio 


2-propynyl l-naphthyl-carboxylate 


502 




4.n 


6.28 


2. (Aryl-alkyl), alkyl-alkynyl ethers 






known 


according to the 
invention 


Synergist ratio 


(2.6-dichiorophenyi)methyl 2-propynyl ether 


503 


SR50 


20.92 


21.16 




known 


according to the 
invention 


Synergist ratio 


5-{(2-propyny 1)-Tnethylj- 1 ,3-benzodioxoie 


441 


SR50 


10.60 


25.70 




known 


according to the 
invention 


Synergist ratio 


l-naphthyimethyl 2-propynyl ether 


279 


SR50 


5.28 


28.7 




known 


according to the 
invention 


Synergist ratio 


2-((2-propynyloxy)methyl j- 1 ,4-benzodioxane 


510 


SR50 


5.58 


18.32 
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known 


according to the 
invention 


Synergist ratio 


(2-propyny loxy-methy 1 )-5 ,4-dimethoxy- 
benzene 


493 


SR50 


6.58 


32.84 


J. 


Aryl alkynyJ ethers 
known 


according to the 
invention 


Synergist raiio 


2J-dihydro-2.2-diTnethyl-7-(2- 
propyny loxy )benzofurane 


418 




1.8 


20.5 



15 



Known naphthyl alkynyl ether 


Synergist ratio SR50 


1-naphthyl 2-propargyl ether 


6.52 


I -naphthyl 3-butynyl ether 


7.95 


2-naphthyl 2-butynyl ether 


7.72 


2-naphthYt 3-pentynyl ether 


9.97 



20 4. Alkynyl-oxim-ethers 



known according to the 

invention 



25 



Synergist ratio 


1 -acetonaphthon-oxim (2-propynyl) ether 


571 


SR50 


7.79 


10.02 
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Examples for formulation: 

Names of the marketed auxiliarv' materials are given in quotation marks, 
followed by the makers name. 

5 

1. Preparation ot powders 
A) 

To 1 58g of fme-grained periite 20g of carboftiran and 20g of compound 279, 
10 were mixed in a homogenizator to this mixture were added 2g of fatty alcohol 
polyglycol ether ("G-3920" ICI) and the mixture was homogenized. The powder 
mixture was grained in an ejector mill and to it were added 5g of octyl-phenoU 
polyglycoUether (EO=20) ('Triton X-165" Rohm & Haas) and 2g of alkyl- 
sulfosuccinate ("AerosoM3" Cyanamid). The resulting product is a wettable 
1 5 powder mixture ( WP). 

B) 

lOg of compound 279 and lOg of carbofuran were diluted with 2g of ethanol. 
20 The solution was mixed in a powder homogenisator with 5g of calcium-lignin- 
sulfonate ("Borrespeseca" Borregard), 5g of nonyl-phenol-polygly col-ether 
(EO=20) ("Arkopal N-200" Hoechst), and 70g of calcium carbonate. The 
resulting product was grained in an alpine- 100 typ mill. Average particle size 
was 1-2 |im. This composition may be used to prepare microsupensions. 

25 

C) 

The mixture of 3g of Diazinon, 3g of compound 441. and 0.3g of fatty alcohol- 
polyglycol-ether ("G-3920" ICI) was taken up in a homogenisator apparatus on 
30 the mixture of 1 .Og synthetic silicic acid ( Aerosil 200) and 1 9 1 g talc (dmax." ^ 5- 
30 |im), the pH of the latter was previously adjusted to pH=7.0 with potassium- 
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and sodium-phosphate buffer. Under Hirther stirring Ig of dioctyl-sulfo- 
succinate ("Aerosol OTB" Cyanamid) and Ig of fatty alcohol-polyglycol-ether- 
sulfonate ("Genapol LRD" Hoechst) were added and finally the mixture was 
grained to an average particle size of 20 ^m. The resulting product is an easy 
5 flowing powder preparation. 

2. Preparation of emulsion concentrates 
10 A) 

The mixture of 5g of pirimicarb and 5g of compound 493 was dissolved in the 
mixture of 20g of xylene and 40g of propanol. To this solutoin was added the 
mixture of 4g of ethoxylated alkyl-phenol + lineare alkyl-aryl-sulfonate-calcium 
salt ("Geronol FF/U Geronazzo) and 6g of ethoxylated amine fatty acid + 
15 lineare alkyl-aryl-sulfonaie alkali metal salt ("Geronol MS'' Geronazzo). After 
complete dissolution 20g of water were added. Transparent solution was 
obtained, for which is characteristic, that on dilution with water it forms an 
emulsion of 0.8- 1 .5 nm drop-diameter. 

20 B) 

The mixture of 5g of quinalphos and lOg of compound 484 and the mixture of 
7g of ethoxylated-(EO=13)-propoxylated-(PO=21)-nonylphenol, 2g of lineare- 
dodecylbenzenesulfonic acid-calcium salt and I2g POE-(20)-sorbitan- 
monooleate were dissolved in the mixture of 28.6-28.6 ml of propyleneglycol 
25 and pine-fatty acid and 23.8ml of sun-flower oil, 9.5ml of etanol and 95 ml of 
aliphatic hydrocarbone with 45% naphthene contant. The material thus obtained 
may be preferably used for the preparation of microemulsions. 

C) 

30 The mixture of 0.02-0.02 parts by mass of the active ingredient and of the 
synergist is dissolved in 10 parts by mass of propanol, to the resulting solution 
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99.96 parts by mass of odourless petroleum are added and the mixture is stirred 
until a homogenous solution is obtained. The resulting oily dispersible 
preparation can directly be used in ULV applications. 

5 D) 

The method described in example A) is followed, with the difference that lOg of 
compound 279 is applied as synergist active ingredient. 

10 3. Preparation of granulates 

In a mechanical granulator are mixed 300g of carbofuran, 300g of compound 
418. 1500g of polycarboxylate alkali salt ("Sorphol." Toho), 500g of dodecyl- 
benzenesulfonic acid sodium salt ("Marlon TP 370" Huls), 500g of beet sugar 
and 7200g of caolinite. The powder mixture thus obtained is mixed with 8300ml 

15 of water using a mixer of high shear force (v=10m/s). The mixture is finally 
spray-dried. Particle-size distribution of the product is 0.1-0.4 mm. 

4. Preparation of aerosols 

20 

In a 100 1 apparatus supplied with stirrer are mixed 1kg of bioallethrin. 0.5kg of 
compound 441, 0.1kg of aerosil-air 972, 0.1 kg of ethyleneglycol- 
monosalicylate, 15kg of odourless petroleum and 50kg of propanol. After 
dissolution it is filled into cylinders with 33.3kg of liquid propane-butane 
25 (25-75) gas. 
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5. Preparation of vaporators 

In 60 ml of ethanol are dissolved 5g of S-bioallethrin. 5g of compound 279 and 
I g of lemon aroma. The solution is applied in vaporators. at a temperature of 

5 50 OC. 
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What we claim is: 

1 .) Compounds of the general formula I . their optically active isomers and salts 
- wherein 

5 Ar = alycyciic, aromatic or one or more heteroatom containing heterocyclic 
moiety, optionally substituted by one or more alkoxy-. methylenedioxy-, alkyi-, 
halogen-, haloalkyl-, or nitro-group and/or condensed with a benzene ring; 
RL R- = independently H, alkyl, alkenyL haloalkyl, phenyl, substituted phenyl, 
cycloalkyL 

10 r3, R"* = independently H, alkyl, alkenyL haloalkyK phenyl, substituted phenyl, 
cycloalkyL or 
r3. r4 are together ==0, 
Y=C;PO, or 

R9 

15 YR3r** together -C=N- group; 

X = -Os -NRlO- 

R^ = H, alkyl, phenyl, substituted phenyl; 
r10 = h, alkyl; 

R5, R6. R7. R8 are independently H, alkyU alkenyL haloalkyL or 
20 Ax-(CR1 r2)j„-( YR3r4)j^.X- form together a carboximide group; 

E = H, halogen, methyl; 

m = 0, 1,2 ; 

n = 0. 1 : 

0 = 0, 1.2 ; 
25 p = 0,1.2. 

with the proviso, that the sum of the atoms or groups of the -(CRlR-)m- 
(CR3r4)j^.X-(CR^5r6)o.(CR7r8)p bridge sceleton is 3 and the -CsC-E 
sceleton forms with the atoms of the bridge a linear chain, consisting of 6 atoms 
ending preferably in a methyl group. 
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furthermore with the proviso, that if Ar stands for a naphthyl group. Y means 
C-atom. X means O-atom. R3 and R'* together can not mean =0. 

2. ) Compounds of general formula I A and their optically active isomers - where 
Ar, rK r2. R-\ r6. r7. r8, y, E. m. o and p have the same meanings as 
defined in claim 1 . 

3. ) Compounds of general formula IB and their optically active isomers - where 
Ar, Rl, r2. r5, r6, r7, r8, rIO. y. E. m. o and p have the same meanings as 
defined in claim 1. 

4. ) Compounds of general formula IC and their optically active isomers - where 
Ar. Rl. r2. r3, r4, r5. r6, r7, r8, e, m. n. o and p have the same meanings 
as defined in claim 1 . 

5. ) Compounds of general formula ID and their salts and optically active 
isomers - where Ar, Rl, r2, R.3, r4, r5^ r6 r7, r8, rIO, e, „!, n. o and p 
have the same meanings as defined in claim I . 

6. ) Compounds of general formula IE and their salts and optically active isomers 
- where Ar. Rl. r2, r3, r4, r5, r6 r7, r8, rIO. e. m. n, o and p have the 
same meanings as defined in claim 1 . 

7. ) Compounds of general formula IF and their optically active isomers - where 
Ar, r1, r2. r5^ r6^ r7 r8, r9. £^ q a^jj p jj^yg jj^g same meanings as 

defined in claim 1 . 

8. ) Compounds according to claim 1 . 

1- naphthylmethyl 2-butynyl ether, 

2- propynyl- 1 .3-benzodioxol-5-carboxy late, 
l-[(2-butynyloxy)-ethyl]-3,4-dimethoxyb enzene. 
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2,6-dichloro-l-(2-butynyloxy-methyl)benzene, 
1 -[ l-(2-butynyloxy ) propyl]naphthalene, 
R-(-+-)-2-[ I-(2-butynyloxy) ethyl]naphthalene, 
5-[{bul-2-yny loxy )methy I]- 1 ,3-ben2odioxole. 
5-[2-methy 1- 1 -(2-butyny loxy )propy I]- 1 J-benzodioxole. 
5-[(but-2"ynyloxy)phenylmethyl]-L3-benzodioxole 
2-[(2-burynyloxy) methyl]- K4-benzodioxane, 
2J-dihydro-2.2-dimethyl-7-(3-pentyloxy)benzofiirane. 

9.) Process for the preparation of compounds of general formula K where Ar, 
r1, r2, r3, r4 r5^ r6^ r7^ r9^ RIO, X, Y, E, m, n, o. and p, have the same 
meanings as defined in claim 1 . 
characterized by, that 

a. ) for the preparation of compounds of general formula I A, where Ar, 

r5, r6, R^. r8, y, E, m. o, and p, have the same meanings as defined in claim 
1., 

compounds of general formula II and III are reacted, where Ar, Rl, r2, r5, 

r6, R^, r8,^ Y, E, m, and p, have the same meanings as defined in claim 1., 
A and B are groups suitable to form ester bond, 

b. ) to prepare compounds of general formula IB, wherein Ar. rK R2, R^. r6. 
r7, r8* rIO y, E, m, o, and p, have the same meanings as defined in claim 1., 
compounds of general formula IV and V are reacted, where Ar* RK R^, R-^^ 
r6, r7, r8,^ y, E. m. o. and p, have the same meanings as defined in claim 1.. 
and C and D are groups suitable to form amide bond. 

c. ) to prepare compounds of general formula IC, wherein Ar. RK R-. R^. R^. 
r7, r8- E, m, n, o, and p. have the same meanings as defined in claim 1 R^ 
and R"* independently mean H, alkyl, alkenyl, haloalkyl, phenyl, substituted 
phenyl. 
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compounds of general formula VI and VII are reacted, wherein Ar, R', 
R"^. r6, r7, r8^ rn, n, o. and p have the same meanings as defined in claim 
1.. R^ and R"* independently mean IL alkyl, alkenyl. haloalkyK phenyl, 
substituted phenyl, F and G are groups suitable to form ether bond, 

5 

d. ) to prepare compounds of general formula ID. wherein Ar-(CR'R-)m- 
(CR2R'*)n-N- stands for a carboximide group. R-''. R^. R^- R^- E. o, and p, 
have the same meanings as defined in claim 1 

the carboximide of general formula VIII is reacted with the compound of 
10 general formula IX, wherein r5, r6, r7^ r8^ and p. have the same 

meanings as defined in claim 1 . and Lg represents a leavig group, 

e. ) to prepare compounds of general formula IE, wherein An R*. R^* R^- R^. 
R^, r6, r7, r8^ rIO, E, m, n, o. and p, have the same meanings as defined in 

15 claim 1., 

compounds of general formula X and XI are reacted, wherein Ar, R^, R^, R^. 
r4, r3^ r6^ r7^ r8^ e, m, n, o, and p, have the same meanings as defined in 
claim I H and I represent groups, suitable to form a 
-N- 
20 RlO 

group where the meaning of R^^ is the same as defined in claim 1 

f. ) to prepare compounds of general formula IF, wherein Ar, rK R-. R^. R^, 
r7, r8, r9^ e, m, o, and p. have the same meanings as defined in claim 1 

25 compounds of general formula XII and IX are reacted, where Ar. 

R-^, r6, r7, r8, r9, m, n, o, and p, have the same meanings as defined in 
claim 1.. and Lg represents a leaving group, and 



30 



if desired, the compound of general formula I thus obtained is transformed into 
its salts, or liberated from its salts, and, if desired, the optically active isomers 
are separated. 
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10. ) Pesticide composition comprising as active ingredient 0.0001-99.9 % by 
mass of a compound of the general formula I, 

where An RK R2, r3, r4 r5^ r6, r7 r8, r9, rIO. m, n. o and p have the 
same meanings as defined in claim 1 

and optionally other pesticide active ingredient(s). beside carriers and other 
auxiliary materials. 

1 1. ) Arthropodicide composition comprising as active ingredient 0.0001-99,9 % 
10 by mass of a compound of the general formula L 

where Ar, Ri, r2, r3, r4 r5^ r6 r7^ r8, r9 rIO, n, o and p have the '<4J 
same meanings as defined in claim 1 

and optionally other arthropodicide active ingredienl(s), beside carriers and 
other auxiliary materials. 

15 

12. ) Composition according to claim 11, characterized by, that it 
contains as other active ingredient 

Acetamide derivatives: e.g. oxamyl; 

Benzoylurea compounds: e.g. flucycloxuron, hexaflumuron, teflubenzuron, 
20 triflumuron: 

Benzoylurea like IGR compounds; 

Bicycloheptadien compounds: e.g. heptenophos; 

Cross-bridged diphenyl compounds: e.g. etofenprox, bromopropylate, 

methoxycholor, temephos. tetradifon; 
25 Carbamates: e.g. aminocarb, aldicarb, aidoxycarb, asulam, bendiocarb* 

benfiiracarb, carbaryU carbetamide. carbofliran, carbosulfan, diethofencarb, 

dioxacarb* ethiofencarb. fenobucarb, fenoxycarb, ftirathiocarb. isoprocarb, 

methomyL oxamyl, pirimicarb (pirimor), propoxur, thiodicarb, thiofanox, 

xylylcarb; 

30 Carbamoyloxime derivatives: e.g. alanycarb, butocarboxim; 
Cyclodienes: e.g. aldrin, chlordane, endosulfan, heptachlor: 
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Diazoles: fipronil; 

Hydrazides: RH 5992, RH 5849, CGA 215*944; 
Nereistoxin analogues: pi. bensultap; 
Nitroimidazolidynylenamines: e.g. imidacloprid; 
5 Organophosphor compounds e.g. quinalphos, diazinon, phosalone. dimethoate. 
azinphos-methy 1 , 

Organotin compounds e.g. azocyciotin, cyhexatin, fenbutatin oxide SSI- 121; 

Phenoxy compounds: e.g. diafenthiuron; 

Pyrazoles: e.g. pyrazophos; 
10 Pyrethroides: e.g. ailethrin. bioallethrin (esbol), acrinathrin, fenvalerate, 

empenthrin, prallethrin, resmethrin, MTI-800, flufenprox, permethrin, 

tetramethrin* cy permethrin and their isomers and isomer-combinations; 

PVridazinones: e.g. pyridaben; 

Pyridine derivatives: e.g. chlorpyriphos; 
15 Pyrimidine derivatives: e.g. pyrimiphos-ethyl, pyrimiphos-methyl; 

Pyrroles: e.g. AC 303-t, 630; 

Quinazolines: e.g. feneizaquin; 

Terpenoid derivatives: e.g. methoprene; 

Tetrazines: e.g. clofentezine, SzI-121 (flufenzin); 
20 Thiadiazines: e.g. buprofezin; 

Thiazolidin: pi. hexythiazox; 

Triazoles: pi. isazophos, RH 7988; 

Chlorinated hydrocarbons: lindane; 

Macrocyclic lactones; 
25 Tebufenpyrad; 

Fenpyroxymate; 

Triazamate: 



30 



13.) Compositions according to claims 1 1. and 12, comprising a s active 
Ingredient of general formula I one or more of the following compounds: 
l-naphthylmethyl 2-butynyl ether. 
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10 



15 



20 



25 



2-propynyl- 1 ,3-benzodioxol-5-carboxy late. 

1 -[(2-buty ny loxy )-ethy l]-3 ,4-dimethoxy benzene, 

2,6-dichIoro-l-(2-butynyloxy-methyl)ben2ene. 

i -[ l-(2-butynyloxy)propyl]naphthalene. 

R-(+)-2-[ I -(2-butyny loxy )ethyl]naphthalene, 

5-[(but-2-ynyloxy)methyll-l,3-benzodioxole, 

5-[2-methy I- 1 -(2-butyny loxy )propy 1]- 1 .3-benzodioxole. 

5-[(but-2-ynyioxy)phenylmethyl]-L3-benzodioxole, 

2-[(2-butyny Ioxy)methy I]- 1 ,4-benzodioxane, 

2,3-<lihydro-2,2-dimethyl-7-(3-pentyloxy)benzofuran. 



14. ) Composition according to claims 11-14 comprising as active ingredient 
0.0001-99.9 % by mass of a compound of the general formula I, where Ar, R^, 
r2, r3, r4 r5, r6^ r7^ r8, r9^ RiO^ n, o and p have the same meanings as 
defined in claim 1., and a carbamate suitable for extermination of arthropoda, 
preferably carbofuran. 

15. ) Composition according to claim 14 containing (2-butyny[oxy-methyl)-3,4- 
dimethoxy benzene, as compound of the general formula 1. 

16. ) Composition according to claim 14 containing 5-[(but-2-ynyloxy)methyl]- ) 
U3-benzodioxole, as compound of the general formula I. 

17. ) Process for extermination of pests, preferably arthropoda, comprising 
treating pests, preferably arthropoda with a suitable amount of a composition of 
claims 10 or lU if desired in such a way that the compositions containing 
compounds of the general formula L wherein Ar, RL R2, r3, r4 r5^ r6 r7 
r8* r9, R*0^ n. o and p have the same meanings as defined in claim 1 and 
the compositions containing the known active ingredients are used in a tank 
mixture or subsequently. 
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Ar - (CRI R2)n, - (YR3R4)n - X- <CR5r6)o - (CR7r8>p - C - C - E 



r9 
I 

•C=N- group 



(1) 



Ar - (CRlR2),n - Y - O - (CR5r6)o - (CR7R8)p - C - C - E 
I 

O 

lA 



Ar - (CRl R2)ni - Y - N • {CR5r6)o - (CR7R8)p - C « C - E 
i I 
O RiO 

IB 



Ar - (CRlR2)m - (CR3R*)n - O - (CR5R6)o - (CR7R8)p - C « C - E 



IC 



Ar . (CR I R2)n, - (CR3R4)n - N - (CR5r6)o 
' "rIO 

ID 



.(CR7R8)p -C sC -E 



(57) Abstract 

The invention relates to compounds of general formula (I), their optically 
active isomers and sails wherein Ar - alycyclic. aromatic or one or more 
heicroatom containing heterocyclic moiety, optionally substituted by one or 
more alkoxy-, methylcnedioxy-, alkyl-. halogen-, haloalkyi-. or nitro-group 

and/or condensed with a benzene ring; R'. R^ « independently H, alkyl, , ^ • ^ ^ , 

^teSl P^nyJ. substituted fienyl. cycloalkyl. - independently H. alkyl. alkenyl. haloalkyi, phenyl, suteftuted phenyl. 

S^icyX o^K R^^ «^^^^ -O. Y - C: PO. or YR3R* together (a) group: X - -0-: -NR'O-. R9^. h alkyl phenyl. subsDtuded phenyl; 
R'O - H alkyl- R5 R6, R7. R8 a« independently H. alkyl. alkenyl. haloalkyi. or Ar-(CR'Ri)™-(YR3RVX- fotm together a caiboxonide 
CTOUP- E - H. 'halogcn. methyl; m - 0. 1. 2; n - 0. 1; o - 0. 1. 2; p - 0. 1. 2. with the proviso, that the sum of the atoms ot groups of 
Oie -fCR'R2)m-(CR5R%-X-(CR5R')o-(CR^*)p bridge skeleton is 3 and the -C=C-E skeleton forms with the atoms of the bridge a linear 
chain, consisting of 6 atoms ending preferably in a methyl group, furthermore with the proviso, that if Ar sonds for a naphthyl group Y 
means C-atom, X means 0-atom. R^ and R* together cannot mean -O. Tbc compounds of general formu a ^^ordrng wtte i^^^^^ 
can be applied as active ingredients of pesticide, preferably atthropodicide compositions, and as synergists of other atthropodicide active 
ingredients. 
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